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CALL BACKS ~ 
COS\ MONTY... 


SERVICE SAVER PLAN 


available through your RAYTHEON TUBE DISTRIBUTOR 


The Raytheon Service Saver Plan, which 
permits customers to identify about 85% of 
all the troubles that may occur on the 
screen of a defective TV receiver and 
accurately transmit this information to the 
Service Dealer via telephone — is helping 
to minimize costly call-backs two ways. 

First, when a Service Dealer goes on a 
call knowing in advance what ails a TV re- 
ceiver (thanks to Raytheon’s Service Saver 
Plan), he goes completely equipped to do 


the job no more running back to the 
shop for tubes or parts. 

Second, customers frequently call about 
TV receiver trouble when a minor control 
adjustment is all that is needed to correct 
the fault. The Raytheon Service Saver Plan 
helps Service Dealers avoid these need- 
less, unprofitable calls. 

Ask your Raytheon Tube Distributor to 
tell you how to put the Raytheon Service 
Saver Plan to work for you. 


RAYTHEON RADIO AND TELEVISION TUBES cut call-backs, too! Their outstanding 
quality reduces early tube failures to a minimum. Use them. You'll find them Right 
... for Sound and Sight... and you! 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 
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111 glad LS recited. ° - 


Here’s how I solved a problem that bothered me . . . and may be bothering you, 


Many of my favorite recordings happen to be 78's. They mean as much to me as any of m 

) y PP d y y 
newer LP's or 45's. Changing pickups was olten a real nuisance—and yet I wasn't willing to 
give up the superior quality of my two Pickering cartridges. 


Last fall my dealer offered a suggestion. “Wait a little longer,” he said. “You'll be glad you did.” 


He was right. | now have Pickering’s new turn-over cartridge. A simple flip of the handy 
lever and I'm ready to play any favorite that fits my mood—whether it's standard or mic rogroove. 
More than that, I'd swear my rec ordings sound better than ever. 


Sin glad GS atte ee bes you —— have lo. 


Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it. 


See if you, too, don't hear the difference! 


P IChE RING and company incorporated « Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


% , 7 , 2 
Gor Mhose who can\headlhe a Yference 


...-Demonstrated and sold by Leading Radio Parts Distributors everywhere. 


For the one nearest you and for detailed literature, write Dept. C.3 | | \ if if if | if} 
RADIO & TELEVISION NEWS is pul el ' Zi toe r , Compe a4 vie ‘ ' ' ' t-clase matt 
duly 2 1045. at the Post Office. Chica I mder the act of March %. 1879. Authorized | Post Office Department. Ottews. ¢ a. @ " —- matter 
SUBSCRIPTION RATES | & Te New t ' ‘ ‘ ‘4 ' A ‘ fe , 
Kad Liectronic Ft r badit ' t . and . , a Arne aT tries ‘a le SF ’ ‘ . e* s7 ” 


" e yea 
Postmaster Please returt te ered pies under form 4580 to 64 EF. Lake St. Chica ! 


Editor and Asst. Publisher 
OLIVER READ, 0.S¢., wieri 


Managing Editor 
WM. A. STOCKLIN, 8.5. 


Technical Editor 
H. 5. RENNE, M.5. 


Service Editor 
CHARLES TEPFER 
Assistant Editors 

P. 8. HOEFER 
M. C. MAGNA 


Television Consultant 
WALTER H. BUCHSSAUM 


Short- Wave Editor 
KENNETH R. BOORD 


Art Editor 
FRANK SAYLES 


Draftsmen 
A. A. GANS, w2Tse 
4. A. GOLANEK 


Advertising Monager 
t. L. OSTEN 


Midwest Adv, Manager 
JOHN A. RONAN, JR. 


Western Adv. Manager 
JOHN E. PAYNE 


COVER PHOTO: This big load.life 
oven, built to test resistors un- 
der load at raised temperatures, is 
part of the equipment used by IRC 
in its test program. (See page 68) 
(Ektachrome by Henry Gregg) 


SUBSCRIPTION SERVICE: A! 
Lake St., Chie 


CONTRIBUTIONS: ¢ 
mailed te the New 


RADIO « 
First in radio- 


oo -a adie - iis tronics 


TELEVISION 


NEWS 


U. 8S. Pat. Of 


Average Paid Circulation over 230,000 


Reg 
Kadio News Trademark Reg. U. 8. Pat. Office @ Television News Trademark Reg. U. S&S. Pat. Office 


CONTENTS 


A Citizens Band Garage Door Control ...Hartland B. Smith, wevvb 
The DU-20! "Duette” 

A Subminiature Code Practice Oscillator 
High Performance Headphone Radio 
Amateur's 4-Tube Miniature Superhet 
QRZ Mobile 

U.H.F. Measurements 

Pages from a Tape Editor's Notebook (Part 4) 
Color Receiver Alignment 

Pictures on Tape 

Certified Record Revue 

Know Your 1954 Admiral TV Receivers 
The Music Probe for Faster Servicing 
Positive Grid Circuits in TV Receivers 
Waveform Tracing Aid 

The Scott 99-A Amplifier 

Resistor Trial by Test 

A New Line of Hi-Fi Speakers 

Mac's Radio Service Shop 

New TV Stations on the Air 

The Tri-Pole Antenna 

World's Most Powerful Radio Transmitter 
TV on Mt. Fuji 

New TV Grants Since Freeze Lift 
Radio-TV Service Industry News 

Wireless Ops of Old 

Service Hints on Admiral TV Sets 


DEPARTMENTS 


What's New in Radio 
New TV Products 


Manufacturers’ Literature 


For the Record The Editor 8 
Spot Radio News 16 
Within the Industry 24 
Short-Wave K.R. Boord 76 

Technical Books 192 


New Audio Equipment 


@ 


Member 
Audit Bureau of 
Circulations 


COPYRIGHT 1954 
(All Rights Reserved) 
ZIFF-DAVIS PUBLISHING COMPANY 
Editorial and Executive Offices 
346 Madison Ave., New York 17, N. Y. 
VOLUME 51 e NUMBER 2 


i bseript s 8 
hould allow at least four weeks 


' 
York Bait 
© care, but 0 
sed re 


FEBRUARY, 1954 


35 
3? 
40 
42 
43 
46 


Tlow IW YOUR OWN HOME Ceara 


= iD.7, I, WAY 


v —with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


able practical ways to prepare to get into America's 
amazing billion dollar opportunity field of TELEVISION- 
RADIO-ELECTRONICS. You'll see how to get into fas- 
cinating work that pays well...that offers one of 
America’s most promising futures that enables you 
to start your own business almost “on a shoe string,” 
if you prefer this to a job opportunity 

And above all, you'll get some GOOD NEWS especially 
welcomed by men anxious to earn REAL MONEY in this 
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thrilling field. For you'll see that NOW you can get the 
kind of practical, laboratory-type training so desirable 
for making real progress in Television-Radio-Electronics 
AND WITHOUT LEAVING HOME 
You'll see that DeVry Technical Institute sends every- 
thing needed to set up your own HOME LABORATORY 


You get and keep the same type of basic electronic 

equipment used in our modern Chicago Training 

Laboratories. You get home training that includes 

the knowledge and experience gained from train- 

ing thousarids of studonts first hand in Chicago. 

gr i : And to top it all, you use DTI's amazingly 
a 


sier -- effective and exclusive home training aid 
ons 


e 
INSTRUCTIVE MOVIES. But why not get the 
complete story? Mail coupon today for 
information-packed literature. 
aduonnd’, 
et SALES AN MODERN LABORATORIES 
\p nae ae ov 7 If you prefer, get all your preparation 
in our new Chicago Training Lab- 
Get this 


oratories —one of the finest of its 
information-packed publication 
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Build and keep this BIG DTI 
engineered TV set—easily 
converted to U.H.F 


kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information 
we have for you should 
prove very helpful. 
Mail coupon today. 


+ “ONE OF AMERICA’S FOREMOST 
$ TELEVISION TRAINING CENTERS” 
— Established 193] — 


| a | DEVRY TECHNICAL INSTITUTE 


sieeerrt y , 7 L rf 2533 N. Ashland Avenue, Chicago 14, Il. 
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r 

Fe. .ua . in Less Than A Minute 
IRC Volume Control Plant, Asheville, IRC CONCENTRIKITS 


North Carolina 


Name your requirement; it’s in full produc- 
tion now at IRC’s new volume control 
manufacturing plant. From no other single 
source can you get such wide replacement 
coverage. And no other replacement control 
gives you the IRC combination of easy 
installation and trouble-free performance. 


Compare IRC’s Replacement Control Line with any other: 


Qe Here's coverage of more than 5,000 TV models. 
Revolutionary 4-piece Universal Concentrikits 

assemble with shafts and elements in less than a 

minute to give you the exact duplicate replace- 

ment control you want. Mechanical fit and elec- 

trical operation double-money-back guaranteed. 

For Widest Assemble both carbons and wire wounds. Fewer 


Replacement Coverage inventory problems 
Type Q Volume Control 


82 values—7 tapers—give greatest TV, AM, FM 
coverage with least stock. Flatted, knurled and 
slotted Knobmaster Fixed Shaft fits most knobs 
without alteration. 13 Interchangeable Fixed Shafts 
give fast conversion to ‘‘specials’’ with fixed shaft 
security. Small 4%” long bushing and compact 
184’ design ideal for small sets—yet handle large 
set needs as well. Cushioned-turn rotation. Quiet 
element. Handsome appearance. 


For Fast Assembly 
of Ganged Controls 
IRC MULTISECTIONS 


In just a few minutes you can assemble standard 

duals, triples, even quadruples— with IRC Multi- 

sections and Q Controls. Simply remove control 

cover and attach Multisection. Over 15,000,000 For Special Purpose Controls 
combinations. 20 resistance values. Switches can : 

be added. Use to provide low-cost L Pads and IRC'’s Complete Line 


T p 
Ir Pads 2-Watt Wire Wounds—2 styles, full roundet shaft 
—— and Knobmaster shaft. High Voltage Controls— 
2-watt carbon-element control with Knobmaster 
shaft. 4-Watt Wire Wounds—2 styles, short, 
knurled and slotted shaft or Knobmaster shaft. 
Factory-Assembled TV Attenuators—Carbon-element control for ad- 
ustment of signal input. T'V Centering Controls— 
IRC EXACT DUPLICATES 2-Watt Wire Wound Control with centering tap. 
Loudness Controls—Continuously variable, bring 


IRC's complete line includes 492 Factory-Assem- higher fidelity to ordinary audio 


bled Exact Duplicate Concentric Duals. Mechan- 
ical fit and electrical operation double-money-back No other brand of replacement controls offers you 
guaranteed— specifications are based on set manu- wider variety — greater efficiency. Send for New IRC 
facturers’ procurement prints. Resistance values 

are matched; tapers are closely followed; shaft Control Catalog DCID. 
lengths are never less than manufacturers’ nom- 

inal. never more than *,"' longer. Cover more 

than 5,000 TV sets. Carbon and wire wound. 
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CBS-TV stor 


with CBS-HYTRON ' wire CBS-HYTRON | WITH CBS-uHYtTRON 
MIRROR-BACK SCREEN BLUE-WHITE SCREEN SMALL-SPOT GUN 


A 


of. 
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Mirror-Back (aluminized) screen mirrors Ever notice how a shirt laundered with Smaller the spot produced by electron 
all the light output to the viewer. Offers bluing appears whiter? With the CBS- beam, sharper the picture. New lens 
Brighter pictures. Greater contrast. Better Hytron Blue-White screen, whites are focusing system of CBS Hytron Smatll- 
resolution. Reduced strain on other com- whiter; blacks,- blacker. Expanded spot Gun reduces spot size 30 per cent 
ponents. Full effective anode potential. gray scale gives noticeably sharper pic- Prove it. Replace with a new CBS- 
Prevention of cross-burns. And longer life. tures in fringe areas. No wonder CBS- Hytron Small-Spot tube. See, yourself, 
For greater customer satisfaction . . . more Hytron's original Blue-White screen the superior resolution. Profit, more 
profit, replace with original CBS-Hytron has become the universally preferred Combine all three: CBS-Hytron Mirror- 
Mirror-Back tubes. Many types now standard. Your customers, too, will Back Blue-White Screen . . . Small- 
available. prefer Blue-White screens. p pot Gun. Get and give that better- 
than-new-set thrill! 


LOOK TO CBS-HYTRON FOR COLOR, TOO! 


New CBS-Colortron stresses simplicity. Offers many advantages: Simpler construction 
Fool-proof assembly. Lower cost. Lighter weight. Adaptability to mass production in 
large sizes. Improved contrast. Simplified focusing . . . circuitry . . . adjustment. Re- 
sistance to overload. Greater stability. All stemming from unique spherical mask 
and face plate. You'll appreciate 
these advantages when you start 
servicing color TV. 


‘“” ‘ , ad 
FREE catatog Betz | a ..- FREE CBS COLORTRON DATA 
“or a look into the future, get complete advance data on 


... CBS-HYTRON == | the new, revolutionary CBS-Colortron: Construction 
BUSINESS BUILDERS > ~ operation ... application . . . installation and adjustment 
* a ae J 4 4 ‘ 


...electrical and mechanical data. FREE...from your 
CBS-Hytron distributor .. . or direct. 


Describes all CBS-Hytron Busine Builders to date 
Certified Quality Service tags, streamers, decals, dlumi 
nated and flange signs, clocks, postal cards, and ad mats 
The famous CBS-Hytron service tools. Technical litera 


ture. Price lists. Special offers. Get your Business Builders YT B fj 
Catalog, PA-37, today .. 


from your distributor, or direct. 


CBS-HyTRON Main Office: Danvers, Mass. 


ners f Nae A Division of Columbia Broadcasting System, Inc 
bes since 172 


A member of the CBS family: CBS Radio + CBS Television 
Columbia Records, Inc. + CBS Laboratories « CBS-Columbia + and CBS-Hytron 


RECEIVING + TRANSMITTING + SPECIAL-PURPOSE + TV PICTURE TUBES . GERMANIUM DIODES AND TRANSISTORS 
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CARTRIDGES 


Guanantee 
FINER REPRODUCTION 
LONGER RECORD LIFE 
MORE NEEDLE PLAYS 
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MODEL 44 9) 


MODEL 43 


Ceramic Cartridge 
Plays 78, 45, 33% 
rom with single 
2.3-mil all-purpose 
needie-tip. Output 


List 


MODEL 46-T 
Ceramic Turnc 
Plays 78, 45 
from with separate 
mil Osmium and 
1-mil Sapphire tip 
needies. Output .7 
volt. With turnover 
mechanism 
* T. List $10.00 
Without turn 
over mechanism 
List $9.00 
mopet 16-11 [> 
Crystal Twin Tilt 
Uses one piece twin tip 
needle for 78, 45, 33% 
rpm. Merely turn selector 
handle for 1-mil Sapphire 
or mil om ium tip 
Output 1 vo 
16-TT Lat $10.00 
16. Same without tilt 
nechanism Ut $8 


MODEL 12 


Crystal Cartridge 
Plays 78 rom with 3-mil 
needle. Light weight 
High compliance 
Tracks pertectly 
Output 2 volts 
With snap-in holder 
2. Osmium. List $7.50 
12-$. Sapphire 
ist 
movet 60 [) _ 
Crystal Duo Volt 
Permits selecti:n of 
high of medium output 
(2 of 4 volts on 334-45, 
and 3 of 6 volte on 78) 
No soldering. Uses any 
standard 3-mil, 1-mil of all 
purpose needle 
*“ mounting hole centers 
60. Less neediec. List $4.95 


BASIC TYPES make 


over 92% of all replacements 


With these preferred types, you can quickly 
make most replacements. By demonstrating 
the improvement in performance, you can 
make many more sales. Furthermore, the new 
b.-V high output, high compliance, permanent 
Ceramic Cartridges are not affected by mois- 
ture or heat —and are directly interchangeable 
with mlent-needle type crystal cartridges that 
do not use a thumb screw. E-V cartridges are 
widely used in original equipment and for re- 
placement. Send now for FREE Phono-Car- 
trudge Replacement Chart No. 170-A 


Crystal cartridges ticer 
under Brush patents 
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RETROSPECT 


QNE of the greatest thrills that I have 
had during the past 15 years as your 
editor was the expected announcement 
by the FCC on December 17 of last 


year giving approval of a compatible 


color television system. Our readers 
may recall my editoria! four years ago 
which was written several months 
prior to any decision or approval for 
any color television system. The title 
of my editorial was, “Why The Rush 
For Color Television?” and in that edi- 
torial I made the following statement: 
“Several of the systems under develop- 
ment do show promise. Unfortunately, 
the better systems fall short of being 
compatible. It may be that a combina- 
tion of systems can be devised, utiliz- 
ing the best features of each, which 
will result in something really worth 
considering. Only time will tell.” 

And time did tell! The events that 
followed are now a matter of record 
and in spite of the fact that the FCC 
saw fit to give the nod to the CBS in- 
compatible revolving color disc system 
on September 1, 1950 our faith in our 
industry’s ingenuity and know-how 
remained unshaken. In my editorial 
of December, 1950 I stated: “Dealers 
and servicemen are already feeling the 
impact, not only of the FCC's color 
decision, but the attendant publicity 
which implies that color service will 
soon be available on full schedule. 
Such publicity creates doubt in the 
minds of the public as to the advis- 
ability of purchasing a present black- 
and-white television set.” Remember 
those promises in the dailies? 

In this same editorial I said: “Must 
servicemen be emissaries to John Q. 
Public in an attempt to convince him 
that the FCC just couldn't wait for 
some practical method for color tele- 
vision that, according to most engi- 
neers, can be fully developed within a 
reasonably short time? Is it unrea- 
sonable to assume that within a short 
length of time there will be developed 
an acceptable compatible television 
system, employing new developments 
and making use of those already under 
test?” And I concluded with the fol- 
lowing: “These United States are 
blessed with the finest electronic 
technicians in all the world. Is it not 
probable that this ‘brain power’ will 
develop a real honest-to-goodness com- 
patible television system for the pub- 
lic? Developments in recent months 
have definitely shown real progress in 
the dot-simultaneous system, the tri- 
color tube and others, to the point 
where it is quite probable that the 
entire goal in achieving a flicker-free 
compatible color television system may 


be almost at arm’s reach. This feeling 
is shared by the vast majority in the 
television industry who know what can 
be perfected to give the public what it 
really wants, and not what the FCC 
and CBS want it to have. It now ap- 
pears that the CBS system (except for 
superior rendition) is so impractical 
that it may die out when the public 
learns all the facts... .” 

The following months saw the acqui- 
sition of Hytron and Air King by CBS 
That was in 1951. Hytron has since 
made a great contribution to color 
tube development (RapbiIo & TELEVISION 
News, December, 1953) and has made 
other contributions towards a compat 
ible system. Hazeltine, in 1951, also 
produced a satisfactory color pictur¢ 
using only a 4 me. bandwidth for the 
picture information. It is interesting 
to here note that RCA has now re 
corded color video information on 
magnetic tape approaching this same 
bandwidth (see page 55). Bell Labora- 
tories, General Electric, Philco, and 
others were undertaking extensive re- 
search during this period 

The NTSC was organized to study 
the entire matter of compatible tele- 
vision circuitry and to place recom- 
mendations before the FCC for their 
consideration. Fortunately the Korean 
situation held back further color de- 
velopment for some time 

In my editorial of June, 1951 I said: 
“At least one highly qualified observer 
has expressed the opinion that when 
engineers can agree on such a system 
and can back their decision up with 
experimental evidence, they will re- 
ceive a favorable hearing from the 
FCC, irrespective of the Supreme 
Court decision in the present contro- 
versy. It appears, then, that in spite of 
the defense emergency, an all-elec 
tronic, compatible, high-quality color 
television system will be available for 
the general public within a reasonable 
period of time. We have stated many 
times that the public may be the de- 
ciding factor in the final choice of a 
color television system- and we still 
believe that to be so, regardless of 
legal entanglements and public gim- 
micks.” 

The smoke of battle has cleared. 
No individual or laboratory can claim 
all the glory and credit for produc- 
ing compatible color TV. It has been 
a combined industry effort! We'll wind 
this column up as we did in June, 
1951: “One thing is certain—if the 
television set owner has not had the 
opportunity of witnessing good color 
television he has missed the thrill of a 
lifetime in video enjoyment.” . O.R 
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ea 268-PAGE CATALOG 
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The World’s Largest Stocks 
© TV and Radio Parts ) SEND FOR IT TODAY 


@ Test Instruments Get ALLIED'S latest catalog— 268 pages 


@ High-Fidelity Equipment packed with the world's largest selection of 
@ Custom TV Chassis quality equipment at lowest, money-saving 
© AM, FM Tuners and Radios prices. See all the latest releases in custom TV 
© Recorders and Supplies chassis, TV antennas and accessories; AM and 
2 } FM tuners and radios; everything in High-Fidelity 

@ P.A. Systems, Accessories : 
7 custom components; latest P. A. Systems and 
accessories; recorders and supplies; Amateur 
receivers, transmitters and station gear; 
specialized industrial electronic equipment 
test instruments; builders’ kits; huge listings 
of parts, tubes, tools, books — your choice 


@ Amateur Station Gear 
®@ Builders’ Kits, Supplies 
@ Equipment for Industry 


a of the world's most complete stocks 
Fastest Service of quality equipment. ALLIED gives you 


° e every buying advantage: speedy ship- 
mn Electronic Supply ment, expert personal help, lowest 
prices, assured satisfaction. Get the 
big 1954 ALLIED Catalog. Keep it 
SEND FOR THE LEADING handy —and save time and money 
Send for your FREE copy today 
NEW HOME OF ELECTRONIC » 
SAVE ON EVERYTHING 
ALLIED RADIO BUYING GUIDE © 
ae as IN ELECTRONICS 
ultra-modern facilities FREE! 
TO SERVE You BEST Allied Radio 


~ ALLIED RADIO 
ee = World's Lergest Electronic Supply House 


ALLIED RADIO CORP., Dept. 1-8-4 
EASY PAY TERMS TV and HI-Fi SPECIALISTS 100 N. Western Ave., Chicago 80, Illinois 


Use ALLIED'S liberal Easy To keep up with developments in 
FRE 68-P 1954 ALU tal 

Payment Plan—only 10% High-Fidelity and TV, look to a Sond PEEE 268-Page 195 MD Coteteg 
down, 12 months te pay — ALLIED. Count on us for al! the 
neo carrying charge if you latest releases and largest stocks 
pay in 60 days. Available of equipment in these important 
on Hi-Fi and P.A. units, fields. If it's anything in High- 
recorders, TV chassis, test Fidelity or Television— we hove it 

Address_ 
instruments, Amateur gear in stock! 
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ADJUSTABLE 


for added gain on the cha 


NEW 82 CHANNEL FALCON “VARI-CON” 


e Provides all channel reception, VHF and UHF! e With two-bay model, you can point and peak 
= one antenna in one direction and point and 
e Variable patterns x nein ghosts and co- peak the other bay in another direction 
channel interference’ obtaining excellent results from both with but 
: rer 
e Single lead-in operation! a single lead-in? 
e No isolation transformer or network to give 
e Provides a very sharp lobe on UHF! trouble, attenuate the signal, or add to in- 
j | 
e Provides excellent reception on VHF while stallation cost! 
peaked for UHF! e Low, low price! 


TOTAL ASSEMBLY AND PEAKING 
TIME — 10 SECONDS! 


You only need swing reflector elements (A) into 
position and tighten wing nuts. Slide adjusting 
sleeve (B) to calibrated channel range on which 
added gain is desired and tighten wing nuts. 
It's just like opening an umbrella. Remove re- 
taining clamps (C) from dipole elements; the 
elements automatically fan out and are locked 
securely in position by snap-action spring @s- 
semblies. 

=> 


Once opened the elements are locked - 
in rigid, vibration-proof position by 
the 90° angle of the arms. Spring 
action is NOT employed to hold - 
elements in position. a 
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nnels of your. u Choice... 


- RUGGED — LIGHT WEIGHT 
L VIBRATION PROOF 


The “VARI-CON" adjustable head is all metal, unbreakable and 
extremely rugged. The insulating hinge assembly, constructed of 
tough, warp-proof high-dielectric materials, is weather-proof and 
can't short out. Full 48 inch elements are used, yet weight has been 
kept to a minimum without sacrificing rigidity. 


The FALCON “VARI-CON" gives you all the desirable features 
of a conical PLUS adjustable, calibrated channel range peaking — 
for added gain where you need it... variable patterns, to cope 
with those difficult ghost and co- -channel problems, plus all-channel 
VHF & UHF coverage! Give your customers the best — the FAL- 
CON “VARI-CON"! 


FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, Ill. aaa Ge “TREE SOET” 


Stack VARI-CONSs for even higher 
gain! One bay can be pointed and 
peaked in one direction, and the [ 


other bay pointed and peaked ina | 
different direction. Three bay models ) 
also available. m 
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HOW TO WIN 

To win one of these 503 prizes all you 
have to do is complete in 25 words or less 
“I like Pyramid capacitors because ay 
You fill in this statement on a Pyramid con- 
test entry blank which can be obtained from 
any electronic parts jobber selling Pyramid 
capacitors. You have this entry blank coun- 
tersigned by your jobber or one of his sales- 
men and forward it to us attached to a 
Pyramid Dry Electrolytic Capacitor box top 
—the top being the part which carries the 
description of the item. There is no limit to 
the number of entries which you may make 
in this contest but each entry must be accom- 
panied by a box top. Full rules for the con- 
test appear on the entry blank 

It's so easy. Here is the kind of statement 
that might win: 
“I like Pyramid capacitors because they 
always check out perfectly and don't deteri- 
orate and so | know | won't have to call 
back at my expense.” 
“I like Pyramid capacitors because the line 
is so complete that I can always get what 

¥ I need and don't have to worry about an 


IN PRIZES 


PYRAMID 


+. easy lo win 


PYRAMID FEATURES: 

ay Only one quality—the best at no pre- 
mium. All Pyramid capacitors are made 

of materials commanded by rigid military 

specifications. 

(2) All Pyramid capacitors are non-hygro- 
scopic. 

£3 Highest quality insulator material used 
in all production results in low leakage 

factor. 

4) Exclusive non-contamination technique 


guarantees close tolerances and no de- 
terioration. Peak performances for life. 


5] Pyramid capacitors operate unchanged 
; at ambient temperature of 85° centi- 
grade. 


6) Designed by service technicians across 
the country for their requirements. 


te Individually packaged for protection. 


fy Permanently legible, high visibility rat- 
¢ ings on each item. 
- S e ey 100% absolute electronic inspection be- 


fore shipment. 
Pyramid is in its 10th year as a leading 


3 5 0 0 . yA n d pr ize ’ $ 1 ‘ , manufacturer of high-quality capacitors. 


RAMID ELECTRIC COMPANY 
10 0 . $ l 0 pr izes ; ‘ 1445 HUDSON BOULEVARD 


NORTH BERGEN, N. J. 


Get yourself on the beam 
to the BIG MONEY in 


RADIO AND TV 


The beginner's course, Radio and Television Servic- 
ing with Training Equipment, is extremely thorough 
You get extra texts featuring experiments and job as- 
signments. You get equipment second to none. Matched 
parts for an excellent 5-tube superheterodyne receiver 
Your own professional-quality multitester. A complete 
single generator kit. High-grade servicemen’s tools 
“Rider’s Perpetual Trouble-Shooter’s Manual.” The 


ry. 
I HAT’s the way to become an expert Radio or Tele- 
vision man. Study the bedrock theories and 
principles. These are vitally important. Nothing can 
take their place—not even the most elaborate kits 

Listen to what radioman R. G. Hamlin of Bay City, 
Michigan, says, “There’s no royal road to learning. I am 
convinced more than ever after examining the lessons of 
friends who were lured by the alleged short-cut meth- 
ods of competitors . . . ‘understandability’ and ‘remem- 
berability’ are of utmost importance and I.C.S. lessons 
qualify on both counts.” 

I.C.S. offers you two new courses in radio and televi- 
sion servicing—one for beginners, the other for experi- 
enced amateurs 


service 


principles of Television including the most-up-to-date 
developments (VHF and Color TV, for example) 

The second course quickly reviews the essentials then 
goes step by step into advanced phases of Radio and 
Television, including modern methods of installation and 
repair. Course contains valuable supplementary ma 
terial. For example, you get a special book giving char 
acteristics of all tubes used in Radio and Television re 
ceivers. 

Learn by doing! That’s the world-famous LC.S 
method. Thoroughly practical. Completely modern. Suc 
cess proved, The coupon below brings you full details 
on Radio and Television Servicing or any of the more 
than 400 I.C.S. Courses. Mark and mail it today! 

5c. 


S.. Seranton 9, Penna. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


ART 

C2 Commercial Art 

C Magazine Illustrating 

C) Fashion Ilustrating 

DC Cartooning BUSINESS 

0) Sketching and Painting © Business Administration 

©) Show Card and Sign Lettering () Certified Public Accountant 
AUTOMOTIVE © Bookkeeping and Accounting 

2 Automobile, Mechanic CC) Office Management 

C) Auto Elec. Technician ©) Stenography and Typing 

Cj Auto Body Rebuilding ©) Secretarial 
and Refinishing ©) Federal Tax 

DC Diesel—Gas Engines © Business Correspondence 
AVIATION DC Letter-writing improvement 

DC Aeronautical Engineering Jr. (© Personnel and Labor Relations 

© Aircraft Engine Mechanic C) Advertising 

©) Airplane Drafting © Retail Business Management 
BUILDING C) Managing Small Business 

D Architecture CZ Ocean Navigation 

© Arch. Drafting © Sales Management 

© Building Contractor C) Short Story Writing 

©) Estimating OC) Creative Salesmanship 

©) Carpenter and Mill Work 0) Traffic Management 

C) Carpenter Foreman CHEMISTRY 

© Reading Blueprints © Chemical Engineering 

© House Planning © Chemistry 

OO) Plumbing © Analytical Chemistry 


C2 Heating 

©) Painting Contractor 
© Air Conditioning 
O Electrician 


Name 


C) Petroleum — Nat'l Gas 

C) Pulp and Paper Making 

©) Plastics 
CIVIL, STRUCTURAL 
ENGINEERING 

C2 Civil Engineering 

) Structural Engineering 

) Surveying and Mapping 

) Structural Drafting 

}) Highway Engineering 

} Reading Blueprints 

) Construction Engineering 

~) Sanitary Engineering 
DRAFTING 

C2 Aircraft Drafting 

C) Architectural Drafting 

C) Electrical Drafting 

C) Mechanical Drafting 

(C) Structural Drafting 

[ 

{ 


{ 
f 
{ 
if 
[ 
{ 
[ 


) Sheet Metal Drafting 
) Ship Drafting 
C) Mine Surveying and Drafting 
ELECTRICAL 
DC Electrical Engineering 
OC) Electrician 
CO) Electrical Maintenance 


Age. 


City 


Home Address. 


BOX 2251-D,SCRANTON 9, PEMNA. 
Without cost or obligation, send me “HOW to SUCCEED’ and the booklet about the course BEFORE which | have marked x 


OC Electrical Drafting 
C) Electric Power and Light 
©) Lineman 

HIGH SCHOOL 
©) High School Subjects 
C) Mathematics 
C) Commercial 
&) Good English 

MECHANICAL 
AND SHOP 

} Mechanical Engineering 
Industrial Engineering 
_) industrial Supervision 
}) Foremanship 
) Mechanical Drafting 
}] Machine Design-Drafting 
} Machine Shop Practice 
Tool Design 
Industrial Instrumentation 
) Machine Shop Inspection 
) Reading Blueprints 
} Toolmaking 
Gas — Electric Welding 
) Heat Treatment — Metallurgy 
}) Sheet Metal Work 


fontantantantan tent ani ententenlantentaal eal a) 


C) Television 


) Aw Brakes 


ICS 


Combustion Engineering 
Diesel — Electric 
Electric Light and Power 


) Statronary Steam Engineering 
) Stationary Fireman 


RADIO, TELEVISION 
COMMUNICATIONS 


) Practical Radio—TV Eng’ ring 


Radio Operating 

Radio and TV Servicing 
Technician 
Electronics 

Telephone Work 
RAILROAD 

Locomotive Engineer 

Diesel Locomotive 

© Car Inspector 


() Railroad Administration 


r 
{ 
{ 
{ 


() Sheet Metal Pattern Drafting [ 


C) Refrigeration 


O 


TEXTILE 

Textile Engineering 

Cotton, Rayon, Woolen Mig, 
Carding and Spinning 
Warping and Weaving 
Loom Fixing () Throwing 
Finishing and Dyeing 
Teatile Designing 


Working Hour 


Occupation 


Montreal, Canada. 


SF) ) a 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., 


. . Special tuition rates to members of the U. S. Armed Forces 


February, 1954 


STACKING OF TWO BAYS 


Recommended only for the most 
remote and difficult fringe area 
reception. Single lead-in; stack 


ing bars available 


RADIO & TELEVISION NEWS 


hugher qam 


All-Channel VHF Antenna! 


New TRIO “TWIN-SIX” 


(channels 2-83) 
ONE BAY DOES IT ALL 


@No stacking necessary for most fringe areas. 


@Exclusive Zig-Zag principle provides that addi- 
tional gain. 


@Single lead-in operation. 


@Excellent UHF reception in primary and near 
fringe areas. 


@Rugged “bridge-type” construction, low wind 
resistance, attractive appearance. 


@Performance proved in thousands of actual instal- 
lations. 


February, 1954 
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ravilectric <2= 
—_E vv pea 
CURRENT CONVERTERS Wn 
for Land...Sea...Air ++ 
JUST PLUG INTO CIGAR LIGHTER ON DASH 


Change 6 or 12 Volt D. C. 
to 110 Volt A. C. - 60 cyde 


Operates Test Equipment, 
All Electric Shavers 
SIZE: 2°"x2’"x 32" 


Texflectric MIDGET “1!” 


Model 6-11160, 60 Cycle, 10-15 Watts 
Seeeeeeeeeeeeeeeeeeeeeeees 


OPERATES 

© Test Equipment 

@ Turntables 

@ Lights 

@ Short, Long 
Wove Radios 

@ Portable 
Phonographs 

@ Electric 

SIZE. 2Va''x2V2"'n4Vr Shavers, etc. 


TravElectric SENIOR = $15 
Medel 6-1160, 60 Cycle, 35-40 Watts list 


OPERATES 
®@ Curling Irons 
®@ Radios 
@ Turntables 
@ Small Dictating 
Machines 
@ Test Equipment, 
@ Electric Shaver 
® Portable 
Phonographs 


SIZE. 4°'x5'‘x6" $ 95 


24 
TravElectric MASTER 
Medel 6-51160, 60 Cycle, 40-50 Watts 


OFERATES 

®@ Wire 
Recorders 

@ Amplifiers 

@ Soldering Iron 

® Radios 

® Dictating 
Machines 

@ Turntables 

@ Small Electric 
Drill 

@ Electric Shaver 


$3795 


List 


SIZE. 4°'x5"'x6" 


TravElectric SUPER 


Model 6-71160, 60 Cycle, 60-75 Watts 


FULLY GUARANTEED 


See your Jobber or Dealer 
Terado company 


ST. PAUL 14, MINNESOTA 


in Canada Write: Atlas Radio Corp., lid. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, Inc, 
4237 WN. Lincoln Ave., Chicago 18, lll. U.S.A, 
Cable Address —Harsheel 
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Soot Kadeo 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


POLISHING OF THE final script for 
color TV's princely entrance onto the 
dazzling stage set for '54, breathlessly 
awaited not only by the nation but by 
the world after thousands of turbulent 
days of practically choked the 
calendar of the Commission in the clos- 
ing days of '53 

There were few days that members 
of the staff and allied groups did not 
have to meet to discuss some phase of 


delay, 


the hue decision as it would appear on 
the official record. Some sessions lasted 
for hours and revolved about problems 
of cost, complexity of receiver design, 
station changes and additions, compati- 
bility, term definitions, 
color fidelity, servicing and installation, 
and the long-term nature of the stand- 
ards, plus patents and 
their criss-cross relationship to mem- 
bers of industry who did and did not 
participate in the NTSC studies 

In the meantime, set makers were 
feverishly pushing their pilot lines of 
color chassis for exhibition at dealer 
meetings during the annual shows in 
Chicago, Los Angeles, and New York 
Some chassis producers told the Com- 
mission that they would have as many 
as 100 tricolor sets ready for demon- 
stration during these important yearly 
conclaves 

Officialdom was 
one of the four types of color tubes 
would be used in these models (RCA 
Lawrence, CBS-Hytron, and Rauland) 
and that corresponding changes in the 
picture-tube circuitry would obtain in 
these receivers. Of course, all will fol- 
low the receiver standards pre- 
scribed by the National Television Sys- 
tem Committee. Most of the receivers, 
it was said, would use about 36 tubes, 
exclusive of the picture tube, and carry 
tentative list prices of between $795 
and $1000 

Industry reported 
to the Commission that they were con- 
sidering the publication of a pamphlet 
aimed at the technician level which 
would detail some of the key aspects 
of color TV, and offer answers to basic 
problems that might be encountered 
It was also announced that several 
manufacturers were planning field lec- 
tures on color TV for dealers and tech- 
nicians, with the association's booklet 
being used as a classroom primer 
Originally, plans called for a series of 
cooperatively-sponsored talks, but this 
idea was shelved because of a lack of 


conversions, 


color-system 


that 


also notified 


basic 


associations also 


manpower and also symposium-routing 
problems. 

Two commissioners, George EF 
ling and Headman Rosel H. Hyde, ex- 
perienced an interesting afternoon of 
viewing with color a few weeks ago, 
during the special broadcast of “Car- 
men” from New York. The government 
agents sat in the labs of the FCC at 
Laurel, Maryland, about twenty miles 
from Washington, and watched the 
program on test sets supplied by RCA 
and G-E. They said that they were ex- 
tremely impressed with the perform- 
ance of the broadcast and the receivers’ 
operation 


Ster- 


A SENSITIVE ELECTRONIC device, 
that is expected to shed some light on 
the tremendous potential—-upwards of 
100,000 volts—that exists between our 
earth and the upper stratosphere, a 
problem pertinent to long-range com- 
munications now, and one that might 
eventually affect future interplanetary 
flight, has been developed for the Air 
Force's Air Research and Development 
Command 

Weighing but six and_ one-half 
pounds, the unit is powered by special 
batteries and; packed with subminia- 
ture parts. It is housed in an aluminum 
case with special insulation which it is 
expected will minimize the problem of 
solar radiation and low temperatures 
found at high altitudes. It was ex- 
plained that at stratospheric altitudes, 
although outside air temperatures may 
be as low as 80 degrees below zero, the 
sun’s rays could generate enough heat 
inside the instrument to melt some of 
the parts 

According to one of the research and 
development engineers on the project, 
the instrument is so sensitive that it 
will measure minute flows of electric 
current—-as low as one-million ions per 
second. (An ion is an atom or group of 
atoms with an electric charge.) 

Carried aloft by huge plastic, free- 
flying balloons, the instrument instan- 
taneously radios back to a ground- 
recording station the electrical conduc- 
tivity, air temperature, and air pres- 
sure. By interpreting the temperature 
and pressure readings, will 
be able to determine accurately the al- 
titude of the instrument, thus obtain- 
ing a record of the variation of the 
electrical conductivity with the alti- 
tude. Upon reaching maximum height, 
the balloon is mechanically broken and 
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scientists 


first and still finest... 
accept no substitutes 


Imitation, they say, is the sincerest form of flattery. 
If so, you who have installed some of the 250,000,000 
Black Beauty Telecaps in the past 7 years can be 
mighty proud. Few Sprague developments have been 
so closely copied as this capacitor in which you have 
placed your confidence. 

Black Beauty imitations are available in almost 
every color imaginable . . . including black! But no 
other molded tubviar can equal the uwnprecedented 
record set by Sprague TV Tubulars since 1947 when 
they were first introduced. 

Don't be vague — insist on Sprague Black Beauty 

ThereisaSprague — © Telecaps for your TV and radio service needs! There 
Distributor in | is only one Sprague Black Beauty, and it has no equal. 
every sales area Accept no imitations. 

im the Usiicd Write today for the complete Spr television 
States. V/rite for y ne Sen setae 
the name of your and radio service catalog C-609 to Sprague Products 
nearest source of rs Company,* 51 Marshall Street, North Adams, Mass. 
supply today. 2 


Don’t Be Vague... Insist on 


WORLD’S LARGEST 
CAPACITOR MANUFACTURER 


*Sprogve Products Company is the Distributors’ Division of the Sprogue Electric Compony 
February, 1954 


SERIES “70” 


@® When the FISHER 50-R Tuner and 50-A Amplifier first appeared, 
two things promptly happened. We were besieged with orders; as well as 
with requests (from those with limited space) for a tuner with audio con- 
trol facilities and preamplifier. Many also wanted a low-cost, high out- 
put, quality amplifier. It took us time, but here they are, And they're tops! 


FISHER FM-AM Tuner “<3 


@ Features extreme sensitivity: (1.5 
mv for 20 db of quieting), works where 
others fail. Armstrong system, adjust- 
able AFC plus switch, adjustable AM 
selectivity, separate FM and AM front 
ends. Complete shielding and shock- 
mounting on main and subchassis. Dis- 
tortion less than 0.04% for | volt out- 
put. Hum level: better than 90 db be- 
low 2 volts output on radio, better than 
62 db below output with 10 my input 
on phono. Two inputs. Two cathode- 
follower outputs. Self powered. Six 
controls: BASS-AC, TREBLE, VOLUME, 
LOUDNESS, CHANNEL and EQUALIZA- 
TION, TUNING, $184.50 


Ven 


FISHER 25-Watt Amplifier x" 


@ The FISHER Model 70-A Amplifier offers more clean watts per dollar 


at its price than any amplifier made 


25 clean watts for only $99.50' The 


70-A costs no more than “basic” 10-watt units, but has 150° greater power! 


® High output (less than 
L,% distortion at 25 watts; 
0.05% at 10 watts). IM dis- 
tortion less than 0.5% at 20 
watts; 0.2% at 10 watts. 
Uniform response *0.1 db, 
20-20,000 cycles; 1 db, 10- 
$0,000 cycles. Power output 
constant within 1 db at 25 
watts, 15-35,000 cycles. Hum 
and noise virtually non- 
measurable (better than 95 
db below full output!) Four 
separate feedback loops, 
unique cathode and screen 
feedback circuit. Outstand- 
ing transient response. 8 and 
16 ohm outputs. SIZE: 654” x 


1014” x 644” high. $99.50 


ES St ‘TLY } z 
west rR « 


Write for full details 


FISHER RADIO CORP. 


39 EAST 47th STREET - N. Y. 


the equipment descends to ground. Ad- 
ditional data is taken on the descent. 
The new device, called an aerial elec- 
trometer, will be carried as high as 
100,000 feet. Until now, it has only been 
possible to collect data on atmospheric 
electricity from measuring instruments 
carried by planes reaching a height of 
35,000 feet. This ingenious item will 
make it possible to understand eventu- 
ally why there is a current of 1800 am- 
peres constantly flowing toward earth; 
for over fifty years scientists have been 
trying to discover the source of this 
tremendous amount of current. 


CONELRAD, developed to alert the 
nation in case of an air attack, can now 
be activated by over 200 clusters of 
broadcasters and 500 single stations ac- 
cording to the engineering manager of 
the National Association of Radio and 
Television Broadcasters. Should our 
country ever be attacked, he said, there 
is no question that the role of the 
broadcast stations will be equal to that 
of the defense arm of the military 

Describing the dissemination of the 
alert signal, he noted that all notifica- 
tions for alerts and all-clears will be 
issued by air defense control centers, 
under the authority of the air division 
commander or an authorized represen- 
tative, to all basic key stations. All re- 
lay key stations will, in turn, be noti- 
fied by the basic key stations or other 
relay key stations. The remaining sta- 
tions will then be notified by basic key 
stations or relay key stations. These 
notifications will be accomplished 
either by telephone messages or by 
radio broadcasts. Continuing, the NAR 
TB engineering head said that during 
the experimental period (midnight to 
local sunrise) many of the regular key 
stations may be off the air. All stand- 
ard, FM, and TV stations have been 
supplied with the list of skywave key 
stations, at least one of which must be 
monitored during any period of opera- 
tion when the regularly-used key sta- 
tion is not on the air 

To receive the alert and all clear, it 
is mandatory that every standard, FM 
and TV station has a suitable radio re- 
ceiver, Which should be located at 
transmitter control. Such a set must 
be installed regardless of wire-line 
terminations, such as at the basic key 
or relay key stations. This ruling was 
adopted, it was said, to back up any 
failure that might occur on the wire- 
line circuits 

In a review of coverage during 
Conelrad operation, it was pointed out 
that the system is intended to provide 
intelligible coverage rather than the 
usual high type of broadcast quality 
This is particularly true, it was em- 
phasized, in areas where the signal in- 
tensities are low and where there is 
rather a wide divergence among the 
signals of different stations in a se- 
quential cluster. The automatic volume 
control in the average set can take 
care of this up to a point, but will not 
entirely compensate when one signal 
is considerably weaker and _inter- 

(Continued on page 125) 


RADIO & TELEVISION NEWS 


The Best Paying Jobs in 


TELEVISION 


RADIO-ELECTRONICS 


£0 to the Well Trained Men -- the CT! GRADUATES ! 


Now CTI offers you MASTER TRAINING in Electronics, Radio 
and Television—a combination extension-resident program 
ACCREDITED by a nationally recognized accrediting agency. 


You Learn. By Doing — Earn 


As You Progress! 


CTI’s MASTER TRAINING gives 
you everything you need for a good- 
paying job in Americas fastest- 
growing industry! You get over 200 
valuable pieces of electronic equip- 
ment which you use y perform soma 
ical, educational experiments. 
rHIS EQUIPMENT IS YOURS TO 
KEEP! It isn’t make-believe, mock 
equipment . .- - it’s agen 
cial apparatus whic y 
ong to Pe a PROFIT-MAKING 
HOME WORKSHOP. Earn spare- 
time money while you learn! Many 
CTI students, after a few —— 
rn up to $25 or more a week 
pone A and servicing neighbors 
radio and TV receivers! Y our earn- 
ings can pay for your entire training: 


This equipment - and more - 
- is yours to keep! 


he ] 


5-tube and rectifier 
superheterodyne radio 
receiver. 


Big screen TV receiver 
(optional) 


Multitester 


Test your aptitude 


will send you, FREE, a self- 
pecs Baw aptitude guide which 
will tell you whether you are cut 
out for this exciting, big-paying 
profession. Mail coupon at once: 


Thousands of highly paid career jobs must 
be filled in the ever-expanding Electronics 
Industry. And CTI graduates—men who 
have sound, thorough training in TV- 
Radio-Electronics—are the men who fill 
these important positions! 


CTI Training Can Lead to These Jobs! 


TV cameraman, broadcast engineer 
(AM-FM-TY), manufacturing technician, 
radio-TV serviceman, transmitter engi- 
neer, TV studio technician, recording 
technician, maintenance technician and 
many, many more! 


Let CTI Training Prove Its Worth 


With MASTER TRAINING in Electron- 
ics-Radio-Television, CTI gives you a 
PROGRESSIVE TRAINING PLAN. 
Every CTI lesson you complete . . . every 
fascinating home-laboratory experiment 
you perform . . . brings you closer to the 
Electronics job you want. You PROGRESS 
from one section to another, and every 
section you complete quzlifies you for a 
better job, higher earnings. You have 
something to show—more knowledge of 
Electronics, more practical skill, greater 
job qualifications—for every hour you 
invest in CTI MASTER TRAINING! 


@ Approved for Veterans and Non-Veterans 


@ An Approved Technical Institute Of- 
fering Accredited Electronic Curricula 


TV studio technician 


Get in on the Ground 


Floor! Don't deny yourself 
the good pay, the security, 
the prestige connected with 
this fascinating industry. 
The sooner you act, the 
sconer you can enjoy all 
benefits of CTI training. 


/mportant ! 


Ask for information o 
CT's accredited seaidons 
Program leading to Asso- 
ciate of Science (A.S.) De. 
Bree. Radio and Electronics 
training through home study 
only also available. 


USE THIS COUPON To Insure Your Future! 
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. | 

. 
¢ 

- 
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te 


FREE = ossiciat 


monograph on op- 
portunities in Elec- 
tronics; FREE: “The 
Electronics Techni- 
cian’’ brochure 
which includes apti- 


1644 Wyandotte St 
Kansas City, Mo 


Rush FREE official 


Name 


Address 


City 


Central Technical Institute 


formerly Central Radio & TV Schools 


Att. Electronics Division 


monograph 
brochure. | understand this places me under no obligation 


I (am, am not) a Korean Veteran 


aptitude guide and 


Ane 


State 


tude guide. 
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igeteay?” 630 Volt-Ohm-Mil-Ammeter 


“speaks” for itself in any company 


CAUTION ON HIG 


RIPLETT 630 Volt - Ohm - Mil - Am- 
meter has many significant advantages 
and features that make it stand dis- 
tinctly apart from similar instruments 

in its price class. Actually in components, in 
engineering, in minutely accurate perform 
ance, Triplett 630 closely approaches lab- 
oratory standards. 


Since the scales of any VOM comprise the 
means by which it makes its multiple serv- 
ices most valuable, the legibility and easy- 
read-ability are of prime importance. Triplett 
engineers have created in Triplett 630 the 
longest scales available in this size tester. 
(The upper arc by actual measurement is 
four and three-eighth inches.) 


20 


H VOLTS 
Aa 


This long-scale factor accounts for the 
ease with which precise readings are easily 
made, Further legibility is gained by use of 
black and red scale markings. D.C. and D.B. 
are black and white. A.C. and Ohm mark- 
ings are red on white. Ohms from one 
hundred million to one-tenth ohm mark the 
range of this amazing scale. On low ohms, 
center scale reading is 4.5 ohms, 


The Single Switch 


Futher indication of the practical skill and 
engineering “know-how” behind Triplett 
630 is the Single Switch. Its simplicity of 
operation assures no burn-outs thru momen- 
tary memory lapses. There is instant switch- 


ing to desired circuit thru a single 2'4" knob 
flush with the face panel. The molded switch 
itself embodies the most advanced engineer- 
ing practices. Fully enclosed, the silvered 
contacts are kept permanently clean. Its 
rugged construction means stronger per- 
formance and longer life. 

These two factors are but samples of the 
many ways in which on-the-job needs have 
been anticipated and provided for in a 
beautiful streamlined tester. It provides 
A.D-D.C. Volts, D.C. Micro-amperes, Milli- 
amperes, Amperes, Ohms, Megohms, Deci- 
bel and Out Put readings in a no-short 
design embodying interior construction with 
all direct connections; no harness cabling. 
Its fool-proof unit switch construction 
houses precision resistors in insulated re- 
in direct connection with switch 
contacts. 

Study the following Ranges and descrip- 
tions and compare them point by point 
with any similar instrument for conclusive 
proof that Triplett 630 “‘speaks’’ for itself 
in any company. 


cesses 


Ranges 
D.C. Volts: 0.3-12-60-300 
(F ter A 
A.C. Volts: 0-3-! 
< s/Volt 
r A 
AC 
Decibels: —}0, +4 
Soe f & Re . of 
0.C. Microamperes: (0 
D.C. Milliamperes: 0! 7 
D.C. Amperes: 0 
*Ohms 0 000 
*Megohms: 0 |-!00 
Output: C 


*Re sistance ranges compen sate d for 
greatest accuracy over wide battery voltage varia- 
tions, Series Ohmmeter circuits for all ranges 
to eliminate possibility of battery drain when 
leaving switch in Ohms posit 


are 


ron, 


Get a Triplett 630 into your 
own hands at your distributor. 
U.S.A. Dealer Net $3950 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 
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Six months from today 


Whic 
Vou Hold 7 


Add Technical Training 
To Your Practical Experience - 


GET YOUR FCC LICENS: 
INA HURRY / 


Then use our Amazingly Effective 
JOB-FINDING SERVICE 


will Caiag 


@TELLS HOW- 


Here Is Your 
GUARANTEE 


if you fail to pass your 
Commercial License exam 
after completing our 
course we guarantee to 
continue your training 
without additional cost of 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


oo If you have had any practical expe- 
™ rience—Amateur, Army, Navy, radio 
repair, or experimenting. 


@ 7ELLS HOW- 


any kind until you suc 
cessfully obtain your 
Commercial license, pro 
vided you first sit for this 
examination 


within 0 
atter 
course, 


completing 


— 


" @TELLS HOW- 
Our Amazingly Effective 


JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 
GETS CiViIL SERVICE JOB 


1 obtained my 2nd phone tee 
Naval Training Station as an 
Kenneth Ro Leiser, Fate 
GETS STATE POLICE JOB 
ticket (thanks te yor ch 


your 
ilef Radio 


Thanks te your course 
Service at Gre 


and am new emp! 


yed by Civil 
t 


at Lak ngineering Specialist.” 


(hak Mtd Del, Metlenry, Il 
‘ 1) and since receiving ume I 

t all times. I am now Cl Operator with the Kentucky 
Edwin P. Healy, 264 

GETS BROADCAST JOB 
h-Finding Serviee for the help 
re at WCAF in Pitt 
Walter Kosehik 


E. 3rd St 


n, Ky 


! in securing for me the position 


' 


burgh 
1442 Ridge Ave, N. Braddock, Pa 


Employers make JOB OFFERS Like These 


to Our Graduates Every Month 
sn manufacturer of juality AM and FM tra 


eed 


GETS AIRLINES J 
your Job-Finding Service, 1 1 
Y | over the t mir 


0B 
A 


ines it “W 
Harry Clare, 4547 cel Blvd, Chicago, Ml 


Your FCC Ticket is recognized in all radio 
fields as proof of your technical ability 


a 


These are just a few samples of the job offers that come to our office periodically 
licensed radioman filled each of these jobs it might have been you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in Spare Time. 


Lessons 
16 


Name and Address | License | 


Lee Worthy 2nd Phone 
22 “ Baker »fie 

Clifford dat 
Box 1016, Dania 

Francis KX. Foerch 
18 Beucler Pl. B 


€. Vogt 
’ Florida 


Prone 
lat Phone 
ist Phone 


2nd Phone 


Corl E. Smith, E.E., Consulting Engineer, President 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-6!1, 4900 Euclid Bidg., Cleveland 3, Ohio 


February, 1954 


IBS RE REERRRERRE eee 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-GI—4900 Euclid Bidg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
in get my FCC ticket in a mini 
let liow to P FCC Liceme Exa 
m r Amate Licetine 
he valuable booklet 


ADDRESS 


ciTy ZUNb STATE 


Paste on two-cent posteard or send airmail 


THIS BOOK HELPS YOU 


ake Increased Profits 


ee 


LL 


Ww Miighanine *PUATRON ruses 


sion 
ATION 


i cOoMVvER 
SERV ice 


Wi sting wart 


Get this ONE DOLLAR book 


FREE 25-tise purcuase 


This newest, most helpful book on UHF _ the biggest profit opportunity since television 


conversions is yours free when you buy 25 came alive. 
RELIATRON receiving tubes or one picture 


Get this dollar value for no extra charge with 
tube from your Westinghouse Distributor. 


your next order of 25 tubes! See your nearest 
This vital handbook covers conversion data, Westinghouse RELIATRON Tube Distributor 
tuners and converters, antenna installations, for your copy of this new “how to do it” book 
channel frequency charts, station coverage, and _ that will build your profits. 

many Other necessary, conveniently arranged 

facts you will need. 


There's a gold mine in UHF conversions. And 
this book will help you make the most out of 


ET.95046A 


you cAN BE SURE.. 


<<tinghouse Ff 
Westinghot ni 


LIF ITS 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING erty 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 


receive this 


Many National students pay for all or part of their train- Multitester 
ing with spare time earnings. We'll show you how you can 

do the same! Early in your training, you receive “Spare- 

time Work” Lessons which will enable you to earn extra 

money servicing neighbors’ and friends’ Radio and Tele- 

vision receivers, appliances, etc. 


— eo ke 
. . 


~ Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
‘ T.R.F. Receiver Send today for valuable, professional qual- 
? National Schools’ new, ity Multitester. No extra 
Signal Generator ”” Audio Oscillator illustrated Book of Oppor- charges. 
tunity in Radio-Television- 


National Schools Training is All-Embracing this ag: and an actual 
National Schools prepares you for your choice of many ‘®#"s we seen Ne — ong 
job opportunities. Thousands of home, portable, and auto = ~~ 58 CO wee mn ° 
radios are being sold daily—more than ever before. Tele- ail eat — aie ov jer 
vision is sweeping the country, too. Co-axial cables are “* ~~ sae oa A - 
now bringing Television to more cities, towns, and farms — 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS Both 
nities for trained technicians: AND Resident and 
Business of Your Own « Broadcasting NON-VETERANS tud 
Radio Manufacturing, Sales, Service « Telecasting Check coupon below Home $ y 
Television Manufacturing, Sales, Service Courses Offered! 
Laboratories: Installation, Maintenance of Electronic Equipment 


Electrolysis, Call Systems NATIONAL sc HOOLS 


Garages: Auto Radio Sales, Service 
; ——- LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
Sound Systems and Telephone Companies, Engineering Firms IN CANADA: 811 W. HASTINGS STREET, VANCOUVER, B.C 


Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
(mail in envelope or paste on postal card) 
TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-24 
You get a complete 4000 S$. Figueroa Street or 323 West Polk Street 
series of up-to-the- Los Angeles 37, Calif. Chicago 7, il. 
minute lessons cov- Send FREE Radio-TV Electronics book and FREE sample 
ering all phases of re- 


lesson. No obligation, no salesman will call. 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


NAME BIRTHDAY 19 
ADDRESS 


CITY ZONE TATE 


Check here if interested in Resident School Training at Los Angeles 
VETERANS: Give Date of Discharge 


oe ae ame ae ae oe oe ae oe om oe oe oe oe oe oe oe oe oe oe ee oe ed 
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o : 
LYNN EATON has been appointed vice- 
president in charge of sales for Nation- 


al Company, Ince., 
electronic engineer- 
ing and manufac- 
turing firm of 
Malden and Mel- 
rose, Mass 
Mr. Eaton has, 
for the past four 
years, served as 
general sales man- 
ager of another well-known eastern 
manufacturer of electronic products 
Prior to that he was sales manager of 
Bendix Home Appliances, Inc 
In his new post he will supervise all 
sales activities, both foreign and do- 
mestic; advertising and promotion, 
and market surveys. He will also 
serve as chairman of the new projects 
committee of the company 
* > > 
RETMA has created an international 
department and authorized the em- 
ployment of special counsel for the 
newly-established Electronics Industry 
Committee in its continuing program of 
expansion 
The new international department 
will be governed by an executive com- 
mittee representing both radio-TV and 
electronics interests and will comprise 
various product sections. An export 
has manager will be employed and station- 
ed at RETMA headquarters in Wash- 
ington 
9 The service committee of the asso- 
Nt) 7 CW ciation has approved plans to hold a 


three-week “teacher training seminar’ 


* 8 for television service instructors this 
in high-voltage summer. The seminar will be based on 
teaching techniques and subject mate- 
rial covered in RETMA’s “A” pilot 


we 
rami tee 
* * * 


A. W. KEEN has been named commercial 
° engineering manager for the television 
capacitors | picture tube division of Sylvania Elec- 
| tric Products Inc. He will make his 
headquarters at the picture tube divi- 
sion's plant in Seneca Falls, N. Y 
The Tube Division of Westinghouse has 
named JOHN A, CURTIS to the post of 
general sales manager. . GRANT 
GRAHAM, previously in the jobber 
sales division of Triad Transformer 
Corporation, has been named to fill the 
newly-created post of product applica- 
See the tions engineer .. . Jerrold Electronics 
Corporation has promoted CAYWOOD 
announcement by Cc. COOLEY to the post of vice-president 
and general manager of the company’s 
service division while ROBERT J. TARL- 
TON, who formerly headed the service 
corporation, has been named manager 
of the company’s new community op- 


® 
on page 118 erations division .. . C. H. SHARP has 


4 Se 3 been promoted to the post of general 
in this issue manager of H. H. Buggie, Inc. of Tole- 


do. The company also upped C. R. 
THORPE to the post of chief engineer. 
He was formerly sales manager of the 
firm BARNEY EDWARDS is the new 
national sales manager for Recoton 
Corp. of New York . CBS-Columbia 
has appointed FRANK R. DAY production 
engineer. He has more than thirty 
years’ experience in the radio-television 
field... W. K. TRUKENBROD is the 
new merchandise and sales manager of 
Warwick Manufacturing Corporation's 
home receiver department. He was for- 
merly with Raytheon’s distributor 
division . LINCOLN THOMPSON has 
been named a vice-president of Ray- 
mond Engineering Laboratory of 
Middletown, Conn. ... MYLES SPECTOR 
has rejoined Insuline Corporation of 
America after a tour of duty in the Air 
Force. He is in charge of the company’s 
new product development program 
Bellevue Tube Mill, Incorporated, an 
affiliate of Snyder Manufacturing Com- 
pany, has appointed DICK MORRIS to 
the post of sales manager Cc. G. 
BARKER, former vice-president in 
charge of sales for Magnecord, Inc., has 
been named distribution manager of 
the National Company, Inc 


DR. THOMAS T. GOLDSMITH, JR. has 
been named vice-president-research of 
the Allen B. Du 
Mont Laboratories, 
Inc 
One of the coun- 
try’s outstanding 
electronics and tele- 
vision scientists, Dr 
Goldsmith is a 
member of the com- 
a pany’s board of di- 
rectors and is also president and a di- 
rector of Du Mont Television & Elec- 
tronics, Ltd. of Canada 
Dr. Goldsmith joined the company in 
1936 as director of research. He is ac- 
tive on various committees of RETMA, 
IRE, SMPTE, NARTB, AIFI and 
NTSC 


SUPEREX ELECTRONICS CORPORATION 
of Yonkers, N. Y. is now operating 
RAYBURNE CORPORATION of that city 
and will market the combined lines of 
electronic components and equipment 
under the parent company’s name. The 
new subsidiary makes “Ferri-Loop- 
sticks,” “Vari-Loopsticks,” TV _ inter- 
ference filters, etc. This line will be 
continued and expanded in the new 
setup ...J. LL. CAPPELS & ASSO- 
CIATES has been formed as a manufac- 
turers representatives firm with head- 
quarters at 800 Nerth Clark Street, 
Chicago 10. Mr. Cappels, principal in 
the new firm, was formerly associated 
with Hallicrafters, Meissner, and 
Stewart-Warner . . . SUPERIOR TUBE 


RADIO & TELEVISION NEWS 


HERE ARE 


‘wnt allicrafters SX-88 


is the hottest ham news in years! 


. Heavy gauge steel welded chassis for 
mechanical stability 


. Full precision gear drive for main and 
band spread tuning 


. Six position Band Width Control (se 
lectivity) trom 250 cycles to 10 ke 


. 10 watt inverse feed back and push 
pull audio output 


. Exhalted B.F.O. for tops in single 
side band reception 


. Buffer amplifier in B.F.O. circuit. 
. Antenna trimmer 

. Amplified and delayed A. V.C 

. Built-in 100 ke calibration crystal 


. Second conversion oscillators crystal 
controlled 
. Inertia tuning (fly wheels both dials) 
. Full frequency coverage from 545 ke 
to 33 me, 
. . Calibrated electrical band spread 160, 
+H , _ 80, 40, 20, 15, 11, and 10 meters 
SELECTIVITY— } TTtt: | 
For the first time, selectivity | ss sss. : . Logging scales on each tuning shaft 
from 10 ke to 250 cycles in six steps tittt: ; ; 


. Dial locks on each tuning shaft 
Compare with ANY other receiver! 


. Tuning dial indicators resetable from 


front panel for maximum calibration 
accuracy 


. Auxiliary A.C. socket on rear of chas 
sis 


. Iluminated band-in-use indicator 
. Hiuminated S meter 


. Dual S meter calibration S$ units and 
microvolts 

. Auxiliary power socket plus .6 amps 
at 6.4 voles and 10 ma at 150 voles for 
accessories 

. Standard 854” by 19” panel for rack 
mounting if desired 


. 50 ke if. output jack via cathode fol 
lower for teletype converter, et 


. Five position response control (tone 
control) 


. Two cf. stages (Bands II to VI) 


90008. - -_ - 


. 17 tubes plus voltage regulator, bal 
last tube and rectifier 


. Automatic noise limiter circuit 
. Phono Jack. 


. Audio output transformer for 43.2, 8 


500/600 ohm loads 
. Fuse for overload protection 
. Auxiliary sensitivity control permits 


monitoring of local transmissions in 


World's Leading Exclusive Manufacturer of Communications and standby position. 


High Fidelity Equipment, Radio and Television 
4401 West Fifth Avenue, Chicego 24, Illinois - Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 
February, 1954 


COMPANY of Norristown, Pa. has pur- 
chased a controlling interest in FINE 
TUBES LIMITED, Surbiton, Surrey, Eng- 
land SERVOMECHANISMS, INC. has 


formed a new component division 

which will be located at 625 Main 

WHY TIE UP TIME . , Street, Westbury, N. Y. The new divi- 

AND MONEY WITH ' sion will produce miniature servo and 

instrument motors, etc RADIO- 

DOZENS OF CARTRIDGES ? a " TECHNICAL SALES COMPANY has been 

. ¢ formed to represent radio-electronic- 

television manufacturers in the central 

midwest area. Lew H. Morse, organizer 

of the firm, advises that the firm will 

provide technical sales representation 

in Nebraska, Iowa, Kansas, Missouri, 
Oklahoma, and Arkansas 


JOHN R. THOMPSON has been appoint- 
ed manager of commercial electronic 
sales for Hycon 

Mig. Company 
He was formerly 
manager of elec- 
tronic sales for the 
Cincinnati = district 
of Graybar Electric 
Company As a for- 
mer electronic en- 
gineer for the Navy 
Department, Mr. Thompson was one of 
the designers of the underwater sub- 
marine and mine detection devices in 
the field of sonar. He also set up instal- 


lations and trained personne! in its use 
He is a member of the IRE and was 
formerly chief engineer for Stone and 


Smith Company, Los Angeles 
will replace OVER 90% of 


CANNON ELECTRIC COMPANY of Los 


present-day phono installations! Angeles has established a third plant 
in the Lincoln Heights area of Los An- 
geles at 210 W. Avenue 26 near Bar- 
ranca Street. The new plant covers ap- 
TITONE Ceramic Cartridges proximately 6000 square feet and has 
are unaffected by temperature a 4000 square foot parking area 
and humidity. They do not ELECTRO PRODUCTS LABORATORIES 


of Chicago has expanded its production 
area at its plant 4501 N. Ravenswood 
Avenue. Approximately 30  per-cent 
The ceramic principle is an more floor space has been added to the 
original discovery and develop- company’s present manufacturing fa- 
ment of the Sonotone laborato- cilities SUPERIOR INSULATED WIRE 
ries. The demand for TITONE COMPANY has just completed a mod- 


For the CUSTOMER, TITONE will is growing daily. More and at a ee ae oa 


; . straw The new plant adds over 
1. Not only replace his present crystal, more quality-conscious manu- 15,000 square feet to the company’s ex- 


but improve the performance of the sys fact u rer s a re spec 1 fying isting facilities for producing electric 
tem with thrilling new TITONE SOUND. TITONE for original equip- wires and television transmission lines 
ment. The same high quality is , PENTRON CORPORATION of Chi- 

available to vou in every cago has leased additional manufactur- 

For the JOBBER and DEALER, TITONE CERAMIC PICKUP ing facilities at 2355 S. Indiana Avenue 
TITONE will CARTRIDGE. and 2441 S. Michigan Avenue in Chica- 

go for assembly operations The 
1. Reduce inventory 2. Increase soles newly-occupied 77,000 square _ foot 


Other SONOTONE Products: plant of the electronics division of 


And TITONE makes REPLACEMENT Sonotone Hearing Aids * Sub- THERMADOR ELECTRICAL MANUFAC. 
. miniature vacuum tubes * Cathode TURING COMPANY, Los Angeles, is now 
easy through its ray electron guns for television in full operation The electronics 
1. Smoll Size 2. Universe! Bracket “em : a yon storage division of DIAMOND POWER SPECIAL- 
9. Accessory Hardwore a a a ee oe TY CORPORATION has moved into its 
new electronics laboratory adjacent to 
its manufacturing plant at Lancaster, 
Ohio. The new building has approxi- 
mately 30,000 square feet of floor space 
and houses the most advanced facilities 
SONOTONE CORPORATION . . . ELCO CORPORATION has added a 
new plant to its facilities located at 

Elmsford, New York (Continued on page 185) 


deteriorate on the shelf or in 
equipment, as crystals do. 


ELECTRONIC APPLICATIONS DIVISION 
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the most powerful 


JFD JeT 454 S 7.0 7.25 7.4 8.59.0 9.5 10.25 10.25 10.25 10.0 9.75 


JFD SUPER-JeT 


Delivers Spectacular Deep fringe VHF performance—plus. 
Packs Unprecedented gain of: 

Single 10-Element VHF Yagi on each channel from 2 to 13. 
Stacked UHF Bowtie - Reflector off side lobes on Channels 
14 to 83. 

Model JeT 213 Single $20.75 lis 

Model JeT 213 S* Stacked 42.50 li 


* complete with stacking transformers 


SS 


JFD Manufacturing Company 
Brooklyn 4, N. Y. 


CHANNELS 5 > 7 £ 12 13 
Competitor A 
Mattress (4 St 
Competitor B 
Radar Screen T pe A 
Competitor ¢ 

1 T 


Radar Screer 


~~ ompetitor D 
CHS 2-13 YA‘ 


Wn iT 


Competitor A 


Competitor BK 


Compctitor 


(Competitor D 


TED JeT 
Wor ld’ 


large 


1” Square 
( rossarm 


t manufacturer 


Preassembled 


of TV 


Completely 


antennas ; 


in antenna history! 


LIST PRICE 


This 


rubber ‘tire’ 


talks to you 


Bell Laboratori 


veloped a new and highly economical 


cngmeers have de 


way to record sound magnetically, 


Instead of tape or wire they use a 
muxture of rubber and tron oxides which 
is formed uito a band and mounted on 
a wheel. ‘This simple and very rugged 
“talking rubber 


sages Clearly millions of times 


can play back mes 


Valking rubber is already at work for 
the Bell System announcing weather 
and answering customers who call vacant 


or disconnected numbers. It promises 


BELL TELEPHONE 


to have many other uses. In a new 
machine, it answers your telephone in 
your own voice when you are away— 
and takes a message for you in the voice 
of your caller. 


Many businesses, too, other than tele- 
phone, are expected to find a variety of 
ways to use talking rubber—especialls 
whenever a message must be given 


quickly to many people 


Talking rubber proves again the down- 
right practicality of Bell Laboratories’ 
research to improve telephone service. 


LABORATORIES 


Improving telephone service for America provides careers 


for creative men in scientific and technical fields 


One of a bank of recorder-reproducers 
operated by the New York Telephone 
Company for the New York Stock Ex- 
change. They give instant stock quota- 
tions to brokers who dial a code number 
Recording and pickup heads are shown 
above wheel 


RADIO & TELEVISION 


; No matter where you live 
: CIVILIANS! VETERANS! 


or what you are doing now... Thessends of now jobs te TV are epening up ie 


% 
: 7 every state as new stations go on the air You 
’ too can take your place in America’s booming 
TELEVISION and Electronics industry enjoy 
Pi the success and happiness you always wanted 
} 
ah 


? A BIG PAY JOB IN 237 sniemcn 


. Cc. “tearn-dy-doing™ home study 
* 


TELEVISION = 
EXPERIENCE NECE>> 


<” TELEVIS\ON 


IN YO 


7 give you ALL the equipment and 4 \ . 
training you need to prepare for the 
BETTER PAY jobs in TV. While train. MY SCHOOLS FULLY APPROVED TO <3 
ing, many of my students make $25.00 TRAIN VETERANS UNDER NEW G.I. BILL! 
a week repairing vy! oth sets =" a if discharged after June 27, 1950— 
<= Giant Screen spare time see start their own pro table CHECK COUPON BELOW! Also approved 
co, TV Sores tavice Duteen. for RESIDENT TRAINING in New York 
MORE EQUIPMENT! City . . . qualifies you for full subsistence 


g You build and keep this professional GIANT : 
F SCREEN TV RECEIVER complete with big agen aga to S16 por month. Write 


picture tube (designed and engineered to take 
AS any size up to 21-inch). Also all units illustrated, 


ip plus additional equipment! Everything supplied MAIL COUPON TODAY! 


Sadnn teeaenr a lete with all tubes. 
’ FREE FCC COACHING COURSE! ie “Y 4 FREE AIDS SHOW YOU 


Prepares you at home for your FCC License. HOW AND WHERE TO GET A 


The best jobs in TV and radio require an FCC Mgetter PAY JOB IN TELEVISIONIA 
License. My FCC Coaching Course is given to mesee for yourself how f 


Scleohewe you at NO EXTRA COST after TV Theory my simple, practical 
Receiver and Practice is completed. methods make suc 


é 
NEW! PRACTICAL TV CAMERAMAN & a 
* STUDIO COURSE! 

For Men With Previous RadtoG TV Training = © 


I train you at home for an exciting big pay 

job as the man behind the TV camera. Work 

with TV stars in TV studios or “‘on location” 

at remote pick-ups! A special one-week course 

of practical work on studio equipment at 

Pierce School of Radio & TV, our associate 
ombination § = ses ool in New York City, is offered 
Vesemnetar up raduation. 


roe, ~ . NO SALESMAN WILL CALL! 


My FM-TV Technician Course will save you fad Dept. T-2B 
months of training, if you have previous Armed S Mr. Leonard C. Lane, President 
= Forces or civilian radio experience. Complete Ee Gk toe ae tere 


e 2) with kits, BIG SCREEN TV RECEIVER, and 32 — ras Sereet, New York 3, N 


Public Address FREE FCC Coaching Course. >) SAMPLE LESSON. and FREE aids thar wail ja Tt 
SA OPTIONAL: TWO WEEKS TRAINING IN Daliaiaeoieieiahs miitrat atime 
RF 2 NEW YORK CITY AT NO EXTRA COST s (PLEASE PRINT PLAINLY) 
-_ > : You get two weeks, 50 hours, of intensive 
mm Laboratory work on modern electronic equip- « NAME 


ment at our associated school in New York 

City—Pierce School of Radio and Television. iy ADDRESS 
And | give you all this AT NO EXTRA COST 

whatsoever, after finish your home study City ZONE__STATE 
training in the Radio-FM-TV Technician course 1 AM INTERESTED IN 


and FM-TV Technician Course. CO) Radio-FM-TV Technician Course VETERANS! Check here 


RADIO-TELEVISION TRAINING ASSOCIATION i? 2 iWwaennanithes 44an 


52 EAST 19th STREET, NEW YORK 3, N. Y a 


Licensed by the State of New York Approved by the VA Se E€ & ee a fw 4 ig gg Ae Po Rie eg cy = | 
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this . 


HE amazino VHF 


CHAMPION® 


@ NEW KIND of Antenna 

that out-performs every all-channel 
VHF antenna ever made — — 

and many Yagis, too! 


America’s servicemen have spoken! In only 3 months, 
they've made the CHAMPION the nation’s top-selling VHF 
antenna! It’s the highest gain all-channel VHF antenna ever 
developed, and its performance has now been proven by over 
50,000 outstanding installations. 

Only the CHAMPION has the unique new ‘Tri-Pole”, a 
triple-powered dipole system in which the Low Band dipole 
also functions as three dipoles tied together, in phase, 
on the High Band. 

Folded dipoles throughout give close to 300 ohms 
impedance across entire band. Lightweight, all-aluminum 
construction. Available in one, two, or four-bays. 


¢ 11-13 DB High Band gain 
* 6%-7% DB Low Band gain 


Sears 


CHANNEL MASTER CORP. 


crieerrte, #8. ¢, 
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CHANNEL 
MASTER 


CONQUERS 
SPACE! 


horizontal 
poler pattern 

(relative 

voltage) 


3 great, new UHF antennas 


by CHANNEL MASTER 


STACKED TWIN 
CORNER REFLECTOR 0onode! 20. 400-2 


The most powerful UHF fringe area 
installation you can make today! 


@ Broad Band coverage — yet out-performs most 
stacked Yagis. 


@ Covers every UHF channel, not just segments of 
the band. 


@ New impedance-matching, two-stage stacking system. 
Another original Channel Master development! 


Medel No. Description List Price 
~~ Twin Corner Reflector | __ $18.06 — 
406-2 | 2-Bey Twin Corner 36.10 
g Reflector. Stacking 


petl =a 
new ga 
antennas the first UHF 

= CORNER REFLECTOR 
span _ with optional "2-way” mounting! 
vast ° 


. 


we 


ae 


© 


a 


A 
v 
» 
k 


distances 


xy 
yY 3 


only 


$903 Installs instantly ! Original Channel Master assembly 
r feature: Screen swings open like a book — 
ist dipole assembly snaps into place. 


“SW E ET 1 6 ™ The World's First 16-Element UHF Yagi! 


@ Custom-designed for your particular 
area. 


@ Super-power! Sensational fringe model no. 420 
orea 


@ Delta-Weld design. Elements WELDED $220 
to crossarm. Delta-matched dipole gives 8 list 
uniform impedance. 
@ Wide band coverage, up to 21 channels. 
@ bwanas gue. Ts 0b ede CHANNEL MASTER Comp. 
16 DB stacked Tritt iat) a ae 


Copyright 1953, Chonne! Master Corp. 
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to the family of C-D-R Rotors 


the ultimate in heavy duty Rotors 
incorporating all the fine features 
that have made the TR-2 outstanding 
plus these fine features: 


* Handsome Meter Dial Cabinet * Uses 4 Wire Cable 


rated “perfect pattern” dia 


THE RADIA RT corroration 


CLEVELANO 13, OHIO 


NOW... 2 SENSATIONAL 221K-VIVM KIT $25.95. WIRED $49.95. | 360K SWEEP GEN. KIT $94.95. WIRED $40.85. 


@ AC & DOC volts: 


EICO SCOPE VALUES! ext: iL Ls corte so 


~ , = : | — from 500 ke to 
NEW AMAZING FEATURE PACKED onm ranges from . me. 
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| amplitude. 
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- movement in can't- 
: 5 — burn-out circuit. 
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S50A-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 
@ tilum. gear-driven 
"Speed Rolichart."’ 
@ New lever-action - @ Measures & tests all 
. y > switches for individ- ; ; sesteteres 5 ohm to 500 
‘ | test of 2 megohms. 
EICO EXCLUSIVE! 5” PUSH-PULL SCOPE, 425K, Mittal cement Oe @ Every type conden- 
- -pri ; : @ Tests all conven- ser, 10 mmf to 5000 mid. 
Amazing feature-packed economy - priced cy } Stocks of om B fits ee 
Wired, $79.95. KIT, $44.95. 0. aaa fF source for capacitor 


- leakage testing 
» COUNTER CABINET for above: add $10.00 to 
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pat pes NOW! ony DE/EC"., kus 
‘ge = & WIRED INSTRUMENTS Gives You vs sues 
1050K KIT $29.95 WIRED ron et , LIFETIME SERVICE & 1: 
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6V & 12V BATTERY ELIMINATOR KIT 
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*at less than our cost of handling (See EICO Guarantee | 
Cord enclosed with each Kit & Instrument). 


315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95. | 565K MULTIMETER KIT $24.95 WIRED $29.95. 


a | 555K MULTIMETER KIT $29.95 
WIRED $3495 
6 a @ Covers range of 75 | : ) (1% precision resistors) 


ke to 150 me 
CHECKER ps4 - A HE S acy aCTOctant salen 
RAY TUBE CH ' J) accuracy better than } + utput volts: 
efor WIRED $24.95 KIT, $17.95. % , 0-2.5, 10, 50, 250, 1000, 
Checks all types of TV picture Xe — ae ® OC Current: 0-100 ua; 10 
snd CR. tubes in the set or carton yr fa 100,500 ma; 10a. 
and C Me eat of posh neem @ 4-step RF shielded L | , ; 
Bridge measu 1 to screen output multiplier: con- bas @ Ohms: 0-2K, 200K, 20 
~ e . current (proportiona — = stant output Z. | ' meg 


brightness) 
7) - ; @ Detects shorted & open ele- 


BAR GENERATOR 
352K, WIRED $19.95 KIT, $14.95 
rapid adjustment of TV 
H linearity without 
station - transmitted 


@ Enabels 
picture V & 
nard -to- find 
test pattern 
@ Produces 16 V of 12 H bars 
Operates on TV « hannels 3, 4, or 5. 


85 re Aaa 
536K MULTIMETER KIT $12.90. WIRED $14.90. 320K SIG. GEN. KIT $19.95. WIRED $29.95. 
526K MULTIMETER KIT $13.90. WIRED 616 90 322K SIG. GEN. KIT $23.95. WIRED $34.95, 
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RTMA RESISTANCE 

wintD 38.95" wT, e , @ 1000 2/V; 31 ranges @ Fundamentals 150 ke 
1100K WIRED $9.95 KIT, $5.50. © 1000 0/¥; 31 ranges ~ 2 damentals 150 te 
@ Enables rapid substitution of 1, 5, 10, 50, 100, 500, 7 Sstep band switch- 
resistances from 15 ohms to 10 5000 


: @ DC/AC Current: 0-1, ing : 

megs in dec ate muiioies of 15, 10 ma: 01,1 A. @ Colpitts audio oscil- 
22, 33, 47, 68, — @ Ohms: 0-500, 100 K, lator generates 400 cps 
@ Uses 36 standard 1 watt, = | ‘ 1 meg. pure sine wave voltage 
10% RITMA resistors . @ Permits pure RF, 


modulated RF, or pure 
Write NOW for FREE latest Catalog R-2 2 
Ask your jobber for FREE EICO business building decals. 
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Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
You build EICO Kits in one evening, but . . . they last a lifetime! 
SAVE OVER 50%! See the famous EICO line TODAY. at your local jobber 
ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y 
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GARAGE DOOR 


An overhead garage door. this one made by Overhead Door Company. 
Inc., of the type suitable for use with the radio-control unit described. 
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Although hap- 
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only to a signal 
from a nearby transmitter 
ing 
somewhat 

simple and 


a voltage 


strong emanating 
The receiv- 
although 
both 


circuit finally 
unique, has proven 
practical It 
tripling crystal detector 
lowed by a d.c. amplifier which, in 
turn, is followed by a thyratron tube 
with a sensitive relay in its plate lead 

When a signal from the transmitter 
in the car is picked up on the recei 
ing antenna, it is rectified by the 
crystal detector and appears a a 
voltage on the grid of J 
amplifier. This negative 
the plate current of 4 
thus lowering the voltage 
R A reduction in the 
R, cuts the bias of V since thi 
tube is a thyratron, its plate 
This 
in current closes RL, and actu- 
the opening mechanism 
The crystal detector is in the form 
voltage tripler. Thus, its output 
is appreciably g than that pro 
vided the customary half-wave 
crystal circuit. Use of high back 1 
IN54 diods 
place of 1N34's increases the 
voltage available at grid of V,, a 
6AH6 chosen high tran 
conductance 

The 
zo 2¢ 
built-in 


evolve d, 
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negative 
the dx 

age reduces 
drop acro 
voltave acro 
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current 
abruptly increase large it 
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reater 
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further 
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receiver is tructed in a 6’ 
utility 
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cabinet containing a 
Although = there i 
plenty of room for mounting the vari- 
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cut 


power 


components, a the 
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out in ordet 
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be filed or 
to clear the top of the 
transformer the 
is placed in the cabinet. The rear lip 
should be similarly treated, make 
way for the antenna terminals and the 
plug on the rear of the 


box must 
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A TVI-proof unit which operates 
on the 27 mc. Citizens Band. 
A station license is required. 
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former, which results from. the 
firing the 2D21, will cause the plate 
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5 megohm, Vy w. res 
1000 ohm, 1 w. res 
2000 ohm, 4 w. wirewound pot (Mallory 
AlMPF) 
1 megohm, Vy w. res. 
2.7 megohm, 2 w. res 
23,000 ohm, 10 w. wirewound res. 


100 ohm, Vy w. res 


= = 


zzz 


3-30 wufd, mica trimmer cond. 
O1 ufd. disc ceramic cond 
c OO! wid. dise ceramic cond 
< 20 wid., 150 v. elec. cond 
Open 


~ 


crrcuut phone jack 


~“~A AAA 


Male chassis connector for TV set a.c. line 
cord 
5000 ohm plate relay 
S.p.st. toggle switch 
CR,, CR. CR INS4 germanium diode 
Rect 100 ma. selenium rectifier 
f 1, amp fuse (Type 3AG) 
7 Power trans. 125-0-125 ». @ 25 ma.; 6.3 
@ 1 amp (Stancor PS-8416) 
l 7 t. 220 en., 1” dia., Ya" long (B &@ W 
“Miniductor™ 3013) 
I 8 t. 220 en., 1" dia., V)" long (B & W 
“Miniductor™ 3013) 
Vv 6AH6 tube Ve—2D21 tube 


Fig. 1. Schematic and parts list covering the receiver installed in the garage. 


ance is to be expected. R,, Rs, and 
R, should be purchased new and oper- 
ated well below their maximum rat- 
ings. If you rely on the junk box for 
these particular items, or skimp on 
their size, the receiver may be so af- 
fected by temperature changes that 
the optimum setting of the sensitivity 
control will vary constantly 

Despite the low plate current re- 
quired by the receiver, a 100 ma 
nium rectifier is employed. The large 
plate area of a 100 ma. rectifier does 
a good job of heat radiating, a factor 
which should be kept in mind when 
constructing a device that must oper- 
ate reliably, 24 hours a day 

C, smooths out the ripples in the 
plate current of the 2D21 to keep the 
relay from chattering. It is an elec 
trolytic condenser, and proper polari- 
ty, as shown in Fig. 1, should be ob- 
served 

No a.c 
because the 
tinuously 


sele- 


switch is 
receiver! 


powe! required 
operates con- 


A switch on the front panel 


Fig. 2. Rear view of the receiver unit with the major com 
ponents iden ified. Over-al]l dimensions are 6” x 5” x 4”. 


is provided, however, to bypass the re- 
lay and is normally left in the “off” 
position. It can be used to actuate 
the door opener for tests, if the re- 
ceiver becomes inoperative, or when 
it happens to be inconvenient to pro- 
vide a signal from the car transmitter. 
As a safety measure, a ' amp fuse is 
wired in series with the primary of 
the power transformer. 

The leads of the 1N54 germanium 
diodes should be kept long in order to 
reduce the possibility of damage to the 
crystals during the soldering process 
By gripping the leads tightly with a 
pair of long nosed pliers, you can 
make sure that excessive heat from 
the iron is dissipated before it has a 
chance to do any harm. Three slightly 
anemic 1N54's in my junk box offer 
mute testimony to the dangers of 
short and careless use of a 
soldering iron 

The transmitter is built into a 5 
x 3” x 4” utility box, a smaller ver- 
sion of the type used for the receiver 


leads 


heating 
regenerative 
operating in 
Power for 
commer- 
“Vibra- 


It contains a 2E30, instant 
beam pentode, with a 
crystal oscillator circuit 
the 27 mc. Citizens Band 
the unit is furnished by a 
cially-built Mallory VP-551 
pack.” 

If the transmitter is to be relatively 
free from TVI producing harmonics, a 
little care must be exercised during its 
construction. All paint should be re- 
moved from those points where the 
front and rear fasten to the 
case, thus insuring good electrical 
contact between adjacent metal parts 
A low-pass filter consisting of L,, C 
and C, in the antenna lead reduces 
the strength of harmonics attempting 
to escape along this path, while C, and 
C, are needed to filter r.f. from the 
power leads. These few precautions 
will keep your televiewing neighbors 
happy and, at the same time, will in- 
sure compliance with the FCC's rule 
which requires spurious radiations 
from class C Citizens transmitters to 
be at least 40 db less than the car- 
rier. 

Only a couple of other pointers need 
be kept in mind while wiring the 
transmitter. The leads of C, and C, 
must be very short. The ground con- 
nections to C, and C, should go to the 
plates which are directly beneath the 
adjusting screws. This makes it pos- 
sible to tune the transmitter without 
having to use an insulated screw- 
driver, because the adjustment screws 
are then almost at ground potential 

A radio-controlled garage door is 
rather novel and you will probably 
be kept busy showing yours to friends 
and neighbors. For this reason you'll 
want to do a neat construction job 
After completing the transmitter and 
receiver, you can give them a really 
professional look by lettering the 
panels with decals. Best results will 
be obtained if you let the decals dry 
for ac least 24 hours after applica- 
tion. Then, spray them with a light 
coat of clear lacquer. This procedure 


covers 


Fig. 3. Bottom view of receiver. Long leads on 1N54 crys 
tal diodes prevent excessive heating while soldering. 
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Fig. 4. Front panel view of receiver. Note slot for the Fig. 5. Over-all view of the transmitter. It is built in 
screwdriver adjustment cut in shaft of the control. R. a 5” x3" x4” box and occupies little space in the car 


a trick that I learned from WS8GBT mechanism rhus, after the opene: receiver and the other for a radio 
dissolves the transparent backing on begins to function, the transmitter can control transmitter may appear a bit 
which the letters are printed and be turned off For this reason, the ridiculous to some folks. Although it 
makes them appear to become part switch on the control panel may be of is possible to feed power from. the 
of the panel, not just something that the simple push-button variety I transmitter into the antenna used by 
has been stuck on as an afterthought used a toggle switch merely because the car receiver thi procedure i 
At the same time, the decals are pro no suitable push-button could be found not recommended because it is apt to 
vided with a protective coating which in my junk box reduce receiver sensitivity and intro 
keeps the letters from rubbing off Three different transmitting an duce ignition and other unwanted 
Tuning the transmitter is simple tenna systems are shown in Fig. 11 noises 

but the process must be carried out Greatest range will be obtained from A practical substitute for an exter 
under the direction of someone hold- an eight foot whip of the type used nal transmitting antenna is an 8! 
ing a commercial operator's license for ham mobile operation. Such an foot insulated wire strung around the 
issued by the FCC. Preliminary tests antenna will radiate sufficient energy engine compartment. One end of this 
may be made with the unit out of its to actuate the door opening mechan wire can be plugged into J, and the 
case and with no antenna connected ism at distances up to at least 150 remainder fished through a small hole 
A milliammeter with a range of ap- feet If the wife objects to such an in the firewall. The wire should be 
proximately 0-100 should be temporari- arrangement, and she probably will kept an inch or so away from the body 
ly connected in series with the “B- the next best system is to utilize a by supporting it on insulators. The 
plus” lead. Apply “A” and “B” power receiving-type auto antenna extended small plastic ones used for TV lead 
and adjust C, until the plate current as high as possible. The longer it is ins will work very well for the purpose 
dips sharply indicating oscillation the better. but even 4 feet of an If possible, a portion of the wire should 
Tune a communications receiver to tenna will produce an adequate signal be placed between the radiator and 
27.255 me. to make sure that the 100 feet from the garage. Two an its protective grille. The engine com 
transmitter is oscillating at the crys tennas on a car, one for a broadcast partment is far from a perfect shield 
tal frequency. If it isn't, try another 
setting of C, A regenerative circuit 
is employed and if C, is incorrectly ad- 
justed, the oscillator may take off on GUARDIAN auton 
its own without regard for the fre- . 


Fig. 6. (A) Method for wiring receiver to typical door opener requiring an 
external latching relay. (B) Hookup when an “Ebbert” door opener is used. 


T 
quency stamped on the crystal. Once r GARAGE LIGHT 
the transmitter is working on the ly 
proper frequency, C, may be tuned 
for maximum brightness of PL,, the 
output indicator. Since it is wired 
ahead of the low pass filter, PL, will 4 
glow even though no antenna is con- LY wt ff 
nected to the transmitter : ar. = - 
When it is found to be operating N — ' a 
satisfactorily, the transmitter may be om — 
installed in the car A handy place 
to mount it is on the inside of the 
firewall, as far up under the dash 


24v 
TRANSFORMER 
is possible, the “Vibrapack being 
placed close to it A control panel, 
with switch and pilot bulb, may then 
ve mounted at a convenient spot un- 
der the dash and connected as shown 
in Fig. 7. Only a momentary signal 


is required to start the door opening 
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xmTR CASE 
10 fme mau 


. 1 
wot ON CAR DASH 


GROUND VIBRAPACK 
CASE TO FIREWALL 
200 ohm 
648,000 ohm, 
33,000 ohm 
130 ohm, 1 ow. res 
( 120 puldd. tubular ceramic cond 
c. "5.40 fd. dual mua padder (El 
Menco Type 30) 
OO47 phd. dise ceramic cond 
OOT wid. disc coramiuc cond 
2 wid., 430 vw. elec. cond 
_f Ol pd. dise coramtic cond 
Shielded phono pin jack 
Pilot light, 6+. @ 2350 ma. (2 
Pilot light, 6 +. @ 150 ma. (240) 
S.p.st. toggle switch 
2 volt automotive fuse (Buss SFEQ) 
Xtal 27.2535 me. Citizens Band crystal 
Vibrapack Mallory WVP-S31 
supply 


vibrator power 
$3 ¢. 218 en., Ye” dia., V2” 
“Miniductor 
6t. HIB en. 1" dia., Yq” long, tapped 2'» 
t. from grid end (B &@ W “Miniductor™ 3014) 
Ly4 ¢. IB en., 1" dia., Yn” long (Ba W 
“Miniductor s014) 


Z2E 30 tube 


S006) 


Fig. 7. Complete schematic and parts list 
for the transmitter unit installed in the 
car. The unit operates on the 27.255 mc. 
Citizens Band. See text on the FCC rules. 


Fig. 8. 


Rear view of transmitter with components identified. 


and as the wire is approximately a 
quarter-wave long, it will do a fairly 
good job of radiating. A simple ar- 
rangement of this kind will produce a 
usable signal 50 or more feet from 
the receiving antenna 

Some readers may feel that an oper- 
ating range of 50 to 150 feet is not 
great enough Experience, however, 
has shown that the door should not 
be controllable at distances beyond 
which it can be seen. After all, you 
wouldn't want to inadvertently close 
the door on a child or pet that might 
be sitting under it. While most elec- 
trically operated doors will stop auto- 
matically before applying enough 
pressure to kill a _ person, being 
pinned under such a device is certain- 
ly not an experience one would an- 
ticipate with pleasure. For 
sake, operating must be re- 
stricted 


safety "s 
range 


After the transmitter is installed in 
the car, only slight retuning of the 
oscillator and antenna condensers will 
be required. C, and C, should both 
maximum antenna 
current as indicated by the brilliance 
of PL It may be 
C’, a little off the maximum setting in 
order to make sure that the crystal 
starts to oscillate immediately afte 
plate and filament power are applied 
The carrier frequency should now be 
rechecked, to make sure that it is 
within .04°7 of 27.255 m«¢ 

With 200 volts from the “Vibra- 
pack,” plate current should be in the 
neighborhood of 25 ma., thus resulting 
in a power input of 5 watts, the maxi 
mum allowed to class C Citizens sta 
When calculating input powe1 
the plate current may be found by 
measuring the total “B" drain of the 
transmitter Subtract from this 
amount the value of the screen cur- 
rent shown by a milliammeter tem 
porarily connected in parallel with 
R,. The result, for all pragtical pur- 
poses, will be the total plate current of 
the 2E30 tube 


be adjusted for 


necessary to tune 


tions 


Fig. 9. Bottom view 


The receiver can be 


to o! 


installed close 
inside, the case of the 
opening mechanism. A_ 17-foot an- 
tenna, connected to the receiver via 
75-ohm receiving twin-lead, should be 
mounted as near the front of the 
garage as possible. Although most of 
the antenna should be vertical, many 
garages are not 17 feet high Con- 
sequently, it may be necessary to run 
a portion of the antenna horizontally, 
as shown in Fig. 12 

To tune the receiver, drive the car 
close to the garage and turn on the 
transmitter Plug a pair of head 
phones into J, on the front panel of 
the receiver and, with an insulated 
screwdriver, adjust trimmer C, until 
the hum on the transmitter’s carrie: 
sounds loudest in the headphones 
The capacity of transmitter condenser 
C,; is purposely kept low in order that 
a certain amount of hum will remain 
on the carrier to aid in the tune-up 
Only enough capacity is 
used at this point to hold the trans- 
mitted bandwidth under 10 ke. C; must 
not be omitted, however because 
without it the signal is very broad as 
a result of the hash kicked up in the 
“Vibrapack 

Power may now be applied to the 
Allow it to warm up for at 
least 15 minutes. With the transmit 
ter off, advance the receiver sensitis 
ity control, R., until the 
Then, back off on R, just enough to 
let the relay open. When the car trans 
mitter is turned on, the 


even 


process 


receive! 


relay closes 


relay shoule 
While the transmitter is 
still running 


now close 
have someone back the 
car away until the relay opens. Read 
just C, until the relay again closes 
Back the car farther away, and again 
retune the trimmer. If you continue 
this process until the car is at least 
90 feet away, the receiver will be 
peaked for maximum sensitivity 

In Fig. 1 a dotted line is drawn 
from one side of the antenna coil to 
the chas.is ground If you are inter- 
(Continued on page 130) 


shows simplicity of underchassis wiring. 
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THE DU-201 7), 2770. 


Designed by Jensen Mfg. Co., 
this unit is compact and 
easy to build. Its sound 


reproduction is excellent. 
Their P8-RL 8 inch speaker 
and RP-10] horn are used. 


HE over-all construction of this cabinet is rela- 

tively simple All dimensions are clearly in- 

dicated. One point that bears specific mention is 

that its theoretical operation is somewhat similar 

to that of the R-J cabinet in that the waves ema- 

nating from the rear of the speaker emerge through 

a port spaced between the speaker mounting board 

and the front panel of the cabinet. In this partic- 

ular design the speaker mounting board is placed 

IDENTIFICATION MARK ON 14 inch from the front panel and the left side, look- 
SOUND CHAMBER ing at the top view of the diagram, is open, provid- 
ing a port for the sound waves . 
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OSCILLATOR 


By 
LOUIS E. GARNER, JR. 


N AN earlier article, the author de 
| scribed the construction and use of 

a compact “pocket” sized code prac- 
tice oscillator (“A Transistor Code 
Practice Oscillator, April, 1953, Rapio 
& ‘TELEVISION News). Although the 
unit described in the earlier article 
was quite compact, no real attempt 
was made to “miniaturize”’ it ex- 
cept for a hearing aid type battery 
and the transistor, all components 
used were standard-sized, and the unit 
was intended to be used with a regu- 
lation hand-key and standard ear- 
phones 

Nonetheless 
good deal of good-natured kidding 
from friends about the size of the 
oscillator. Such remarks as “why not 
build a vest-pocket sized oscillator?” 
and “sure the oscillator is small, but 
the key and headphone take up too 
much space” were not uncommon 

Being human, a decision was quick- 
build a code practice 
was really small 
every part would be so 
compact that the entire practice set- 
up, oscillator, power source, key and 
headphone, could be easily fitted not 
only in a vest-pocket, but even in a 
watch pocket and yet one which 
used for serious code prac- 
rather than a tiny “museum 
destined to collect dust in a 
forgotten cornet It was also decided 
to design a unit that could be easily 
duplicated by any competent tech- 
nician, using parts available through 
most of the larger wholesale 
tronic parts distributors 

The result is shown in Fig. 1 along- 
side a standard matchbox and a king 
sized cigarette. The entire code prac- 
tice set-up is shown including 
ing the “key,” the the 
power source, and the headphone. The 
key, oscillator, and power supply are 
all within the small plastic box, with 
the hearing aid type earphone (and its 
cord) shown alongside 

As can be seen by reference to the 
schematic diagram of Fig. 2, the Ray- 
theon junction § transistor (‘p-n-p” 
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Fig. 1. The tiny code practice os- 
cillator and earphone shown with 
matchbox and king-sized cigarette. 


Although housed in a plastic box measuring just %" x 


this “watch 
type) is connected in a_ modified 
“tickler” feedback grounded-emitter 
audio oscillator circuit, with feedback 
provided by transformer T, 

In operation, no current flows until 
the “key” is depressed this elim- 
inates the need for a separate “on- 
off" switch 

When the key is closed, d.c. can flow 
over two paths. Part of the current 
flows over the R,-base-emitter path, 
establishing the base current 
for the transistor. Another part of the 
current flows over the path 
ing of the primary of T, and the col- 
lector-emitter circuit of the transistor 

The current drain on the power 
source depends primarily on the size 
of R,, not only because this resistor is 
in series with the base-emitter current 
path, but also because the amount of 
base current flow, in turn, determines 
the d.c current flow By 
keeping R (10 megohms in the 
author’s model) the current drain is 
kept small and long battery life is 
insured The actual battery life, in 
normal use, should approach’ the 
“shelf” life of the cell 

Variations in the primary current 
of T, are coupled, through magnetic 
lines of force, to the secondary wind- 
ing, where they appear as an a.c. volt- 
age. This signal, in turn, is applied 
through the d.c. blocking condenser C 
to the base-emitter circuit of the tran- 
The step-down turns ratio be- 
tween the primary and = secondary 
winding of T, permits matching the 
low input impedance of the transistor 
amplifier 

The signal is amplified by the tran- 


1Y%e" x 1%", 


“bias” 


consist- 


collector 
large 


sistol 


stage 


pocket” unit really works 


sistor and re-applied to the 
of T;. In this fashion, the basic con 
dition of signal amplification with 
positive feedback is set up, and oscil- 
lation occurs. 

The output audio signal is obtained 
through coupling condenser C, and ap- 
plied to the Brush crystal earphone. 


primary 


Construction Hints 


All the electrical and mechanical 
components for this unit, except the 
earphone and its cord, are assembled 
in a small plastic box measuring %” 
x1%"x1%”". A somewhat larger case 
may be employed, if desired, and will 
make the wiring easier 

Although a metal case may be used 
in place of the plastic box, plastic 
is preferred as it simplifies insulation 
problems. 

The general parts arrangement used 
by the author is apparent from the 
exterior and interior views of the os- 
cillator, Figs. 1 and 4, respectively 
Layout is not critical, however, and 
the builder may any layout that 
will permit fitting the various parts 
compactly into the particular case 
used 

Mounting Parts: Only the two major 
components, the “Sub-SubOunce 
transformer and the Mallory RM-1000 
mercury cell are actually “mounted.” 
The other parts, te the transistor, 
the two condensers, and the 
are allowed to more or less 
free.” Actually, the wiring is 
ciently compact so that the 
between parts when the case 
is adequate to hold them immobile 

The transformer is mounted by 
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use 


resistor 

“hang 
suffi- 

pressure 


is closed 


cementing it to the case, using either 
Duco cement or general purpose radio 
service cement 

A small “L” bracket is used to hold 
the mercury cell in place, pressing 
it against the side of the case. This 
bracket also serves to make electrical 
contact to the outer shell (positive 
terminal) of the cell 

Wiring: Special care must be exer- 
cised when wiring the oscillator unit, 
both to prevent damage to the tran- 
sistor and to the plastic case. Because 
so little space is available for compo- 
nents, it was not found practicable to 
socket for the transistor, and 
soldered connections had to be made 
directly to the transistor leads 

If the builder somewhat 
larger that a little “extra” 
space is available, it is suggested that 
a socket be used for the transistor, 
and that the transistor not be in- 
stalled until all wiring is completed. A 
standard 5-pin  subminiature’ tube 
socket is suitable for the CK722 tran- 
sistor (only three pins are used.) 

For best results, a small “pencil” 
type iron should be used. Keep the 
iron well-tinned and clean. Tin each 
wire or component lead prior to mak- 
ing the final connection, and use quick- 
ly soldered lap joints. 

The transformer 
(black) should be 
can be easily interchanged should 
such a prove necessary during 
final testing of the completed unit 

Once the oscillator wiring has been 
completed, and the unit tested, ex- 
posed connections may be effectively 
insulated by applying two or three 
coats of fingernail polish. Do not coat 
the negative terminal of the mercury 
cell, or the contact of the “key,” how- 
ever! 

Assembling the “key”: The con- 
struction of the miniature “key” is 
clearly visible in the photographs and 
in the side view sketch given in Fig. 3 
Required parts are a small machine 
screw (preferably one having a smooth 
head), a small compression spring, 
and a nut to fit the machine screw 
used 

A small hole is drilled in the plastic 
case directly above the location of the 


use a 


uses a 


case, so 


secondary leads 
arranged so they 


step 


Fig. 4. Interior view of unit showing parts layout. 
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mercury cell, and the key assembled 
so that contact is made with the nega- 
tive terminal of the cell when the 
key is depressed. 

Contact to the key is made by lap- 
soldering a wire to the side of the 
machine nut. This connection should 
be made before assembling the key to 
avoid melting the plastic case 

For best results the threads of the 
machine screw above the section 
where the nut fits on should be filed 
smooth. Otherwise, there is a certain 
tendency to catch on either the spring 
or the sides of the hole (in the case) 

The side of the nut facing the bat- 
tery should be filed smooth to insure 
good positive contact each time the 
key is depressed, as well as to reduce 
the thickness of the nut 


Testing And Adjustment 


Once all wiring is completed, care- 
fully check each connection to make 
sure there are no errors in wiring and 
that all joints are Holding 
the earphone close to the ear, depress 
and release the “key” a few times 

If oscillation does not take place 
try reversing the secondary (black) 
leads of the transformer (T,) It is 
important that leads be con 
nected correctly to insure proper phas- 
ing of the feedback signal if oscilla- 
tion is to take place 

Should it still be impossible to ob- 
tain operation, it may indicate that 
good electrical contact to the battery 
is not made when the “key” is de- 
pressed, or that the battery, transis- 
tor, transformer, or some other part 
is defective. Check each part in turn 
Since it may prove somewhat difficult 
to properly check the transistor, all 
tests may be concentrated on 
parts, including the 
cord, 

In some instances it 
sary to change the value of R,. Should 
this be the case, temporarily connect 
a potentiometer or resistance substitu- 
tion box in place of R,, adjusting the 
value until oscillation takes 
Then install a fixed resistor 
the appropriate value 

Because of the small size and con 
struction of the “key” 
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R,—10 megohm, Vy w. res. (see text) 

( O02 pid. dise ceramic cond 

Cy—001 pid. disc ceramic cond 

B Mallory RM-1000 mercury cell 

T,—"Sub-SubOuncer” transformer (UTC 
SSS803) 


Vi- 


“pnp” junction transistor (Raytheon 
CK722) 


Fig. 2. Complete schematic of the submin 
iature oscillator which uses a transistor 


Fig. 3. Mechanical details for building 
the key to be used with the oscillator. 
should not be used exclusively in 
learning the radiotelegraph code. A 
standard hand-key (which, if desired, 
may be connected in place of the mini 
ature key) should be used for 
practice sessions in ordet 
a good “fist.” Use the miniature key 

only for supplementary practice 
When using the miniature key, try 
to simulate, as far as is practicable 
the normal hand movements used with 
a standard hand-key. One technique 
is illustrated in Fig. 5 
The oscillator is held 
tween the thumb and 
with the forefinger 
‘key.’ Code is sent 
wrist motion, not the 
forefinger 


regular 
to develop 


lightly be 
middle finger, 
pressing on the 
using a normal 

motion of the 
alone In order to do this 
the thumb and middle finger Cholding 

allowed to flex 
is depressed 


the oscillator) are 
slightly as the key 

A little practice will enable almost 
anyone to acquire this technique. 


Fig. 5. Correct position for operating oscillator. 


Over-all view of the home-built, battery 
operated receiver with the headphones 
plugged into panel jack. A “Vari-Loop- 
stick” ferrite core antenna is used to in 
crease sensitivity without adding stages. 


Construction details on a simple, compact receiver that 


uses a ferrite core antenna coil to increase sensitivity. 


IMPLE radio receivers which 
vide reception at headphone level 
retain a modicum of popularity, 
for there are occasions when solitary 
listening is desirable. Such 
enjoyable as bedside radios in the 


pro- 


sets are 


home or in the hospital. They are 
means of enabling the 
junior members of the family to tune 
in their individual program favorites 
and, in. general, whenever 
would be disturbed by a 


welcome as a 


others 


blaring 


kh 2.2 megzohm, 1 w 
Cc, 100 putd. mica cor 
Cs 350 puld 


variable cond, (Large section 


of a dual unit may be used) 
2350 fd. mica cond 
OS ufd cond 
O02 nid. mica cond 
S.p.s.t. switch 
t2 flashlight cell or two 21 cells in 
parallel 
30 volt battery (Burgess U20) 
I Double headphone, 
ov higher 
Ant Automobile-type 
rod 4 ft. long Ant 
vertical position 
*Vari-Loopstick” 


200 ¥ 


2000 ohm impedance 


antenna or ‘5 brass 


must be supported in 


ferrite core antenna coil 
t. 226 en. wire, spaced about 3/16” 
from I Wind closespaced im either direc 
tron, Fasten with Scotch tape (see text 

114 minature tube 


Fig. 1. 


Side view of the home-built receiver showing “Vari-Loopstick.’ 


Complete circuit diagram of headphone set. 


A miniature 1T4 tube is used. 


By IRVING GOTTLIEB 


speaker. Then too, these 
often nice to take along on hiking and 
field trips 

Compromises in the performance of 
small radio receivers have been ac- 
cepted as inherent in the simplicity 
of the circuit arrangement. The com- 
mon drawbacks have been broad tun- 
ing, lack of sensitivity, and weak re- 
ception. Additionally, the need for a 
long and cumbersome antenna has 
frequently proved an _ inconvenience. 
It is not necessary to resort to rela- 
tively complex multi-tube circuits in 
order to achieve a high order of per- 
formance. The utilization of a re- 
cently developed circuit Component in 
a simple single tube hook-up results 
in an inexpensive receiver with excel- 
lent sensitivity and_ selectivity A 
four-foot vertical rod antenna will 
bring in about the same number of 
stations that can be heard with the 
ordinary four-tube table radio 

This has been made possible by the 
new high “Q” ferrite antenna 
coils intended as a substitute for the 
much bulkier loop antenna commonly 
used in a.c.-d.c. radios. The higher 
the “Q” of a resonant circuit, the 
higher the e.m.f developed across its 
terminals, other things 
The higher “Q” likewise’ implies 
sharper tuning response. Thus, an ap- 
preciable increase in the “Q” of the 
resonant circuit can be expected to 
pep up performance in much the same 
manner as the addition of a tuned r.f 
amplifier 
the experimentet 


sets are 


core 


being equal 


and 
harbors any 
fixations regarding alleged limitations 
of simple receivers is due for 
ant surprise 

The schematic diagram, Fig. 1, is ¢ 
conventional circuit. From casual in- 
spection one would not deduce any- 
thing unusual about it A small 
amount of positive feedback is used in 
172) 


This is indeed the case 
who 


a pleas 


(Continued on page 


Top chassis view of the set shows how the batteries are mounted. 
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AMATEUR’S 4 


Fig. 1. 


HILE articles on the construction 
of amateur transmitters appear 
quite frequently in the radio maga- 
zines, general dearth of 
constructional articles on amateur re- 
ceivers. This is especially true of small 
portable such might 
desired for with a midget trans- 
mitter The regenerative receiver is 
probably still widely used for portable 
work. However, who 
have spent long hours operating on to- 
day's crowded bands realize the im- 
portance of a stable with high 
selectivity is obtainable 
a supernet 
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‘TUBE MINIATURE 


SUPERHET 


By 
PAUL POPENOE, JR. 
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compact unit which tunes the 


40 and 80 meter bands without 


bandswitching and has its own 


se 


Front panel view of the 5" x6" x 9” superhet. 


have 
least 
is not 


mind of many amateurs who 
never built a receiver, or at 
never a superhet. While this set 
one that should be recommended to a 
Novice for his first receiver (although 
dandy Novice job) 


person who has sucessfully constructed 


it makes a any 
several pieces of electronic equipment 
and who has a fair knowledge of high 
frequencies should have no difficulty 
in constructing this set It is cer 
tainly much less complicated in design 
and than many of the 
teur transmitters published in 
Also, it should 


circuitry ama 

the 
radio magazines be 
pointed out that a lot of specialized 
test equipment is not required for 
aligning The only instruments 
used in the original alignment 
grid-dip meter 
One 


this set 
were a 
communications 
probably by 


and a 
receive! could 


with 


get 


Circuit Description 


diagram, Fig. 2, the 
6X8 miniature 
and 
pentode 


As shown in the 
input stage uses a 
triode 
mixet! 


type 
oscillator 

the 
regenerative 
cath 


con 


pentode tube as 
rhe mixer 
section of the 
with feedback 
tap on L 
trolled by 
potentiometer R 
the 


vcles 


uSINE 
tube Is 
obtained from a 
ode Regeneration is 


screen voltage variation 


from Tuned circuit 
L,-C 
$5 megac 


to 


covers entire range trom 
megacycle in 
the need for band 
the mixer circuit. A mica 
compression trimmer condenser is used 
the directly to the 
tuned circuit and may be adjusted for 
different lengths of antenna. The 
tenna lead is brought out to the 
panel in a shielded plug which may 
be used to connect a fixed tuned con- 
verter for coverage of other bands 
The high frequency oscillator, using 


to 7.3 
order obviate 
switching in 
to couple antenna 
an 


Iront 


[f-contained power supply. 


the triode of the 6X8 
a frequency range of 5000 to 5800 kilo- 
The 
5000 
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cycles portion of the tuning range 
to 5500 ke. beats with in 
Signals in the band 3500 to 
to give a mixer output tre 
of 1500 ke., the first if. fre 
quency. Likewise, the oscillator range 
from 5500 5800 an if. of 
1500 ke. when mixed with signals in the 
7000 to 7300 ke. band. The 
tuning condenser, C,, is the 
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coming 
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IH HOSTS 


1 megohm, ' 


22,000 ohm, yw. res 
» Ry 50,000 ohm pot 
49,000 ohm, Vy w. res 
13,000 ohm, > w. res. 
&2 ohm, ' >) w. res 
2.2 megohm, vy w. res 
18,000 ohm, 1 ww. res 
10 megohm, Vy w. res 


27.000 ohm, Vy w. res. 


2 res 


SVT THTTTTTEZ 


100,000 ohm, \y w. res 
270,000 ohm, vy w. res 
820 ohm, \y w. res. 
3-30 wufd. mica trimmer cond 
C1 00 wufd. ceramic cond 
140 wufd. variable cond 
See text 
1 wfd., 200 ». cond. 
50 nufd. variable cond 
130 ypufd. zero temp. coeff. ceramic cond 
. O1 utd. ceramic cond. 
c ~20/40 ufd., 150 v., two-section, elec- 
trolytic cond, 
50 pwutd. ceramic cond. 
.< 7-43 wud. ceramic trimmer cond 
50 pufd. silver mica cond. 
300 pwufd. mica cond 
~ 04 ufd., 600 ¥. cond 
12 wfd., 130 »v. electrolytic cond 
500 pufd. ceramic cond. 
Open creunt phone jack 
36 ¢., 224 en., closewound on %” dia. 
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Ly—4 t., 


polystyrene form. Tap at 3 turns from ground 
en 
#24 en., closewound over ground end 
of Ls 
» 28 ¢t.. 228 en., closewound on 4” dia 
slug-tuned form 
L,—Broadcast type oscillator coil (Miller 
S841-C) 
2.5 mhy. r.f. choke 
S.p.st. switch on ‘ 
S.p.st toggle switch 
—$.5 hy., 50 ma. filter choke 
65 ma. selenium rectifier 
"ower transformer, sec. 117 ¥. @ 
vy. @ 2 amp. 
1500 ke. slug-tuned replacement type i.f 
trans 
175 ke 
trans. 
—Output trans., 
: ‘ov 6X8 tube 
6BE6 tube Ve 


50 ma 
replacement type interstage 1.f 
10,000 ohms to voice col 


6AK6 tube 


Fig. 2. Complete schematic diagram of the 4-tube ham superhet. It uses standard parts and can be built for about forty dollars. 


image frequency is 3000 ke. away 
from the frequency being tuned. With 
the high selectivity of the regenera 
tive mixer this means that little or no 
difficulty should ever be encountered 
with image interference 

A miniature slug-tuned replacement 
type if. transformer is used at 7,. This 
couples into a 6BE6 second converter 
tube which is used in a standard pen 
tagrid circuit. In order to shift the 
first intermediate frequency to a sec 
ond intermediate frequency of 175 kce., 
the oscillator section operates on a 
frequency of 1675 ke An ordinary 
midget broadcast type oscillator coil 
with tap suitable for use with 6BE6 
was used here. While the oscillator 
could operate on 1325 ke. and still give 
the required if., the higher frequency 
is preferable since no harmonics of 
1675 ke. fall within the bands used. It 
is essential that the decoupling filter 
R.-Cyo, be used since without it con- 
siderable trouble will be encountered 
with “birdies.’ 

The second intermediate frequency 
of 175 ke. was again chosen with the 
ready availability of components in 
mind In this miniature if 
transformer was not available so a 
regular sized interstage unit was used 
The 175 ke. frequency has another ad 
vantage in the higher numerical selec 
tivity realized at the lower frequen 
cies 

Regeneration is used in the second 
detector circuit both to improve over 
all selectivity of the set and to provide 
a source of the local oscillations re- 
quired for beat frequency reception of 
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case a 


c.w. signals. The pentode section of 
a 6X8 tube is employed as a grid leak 
detector Feedback is obtained by 
means of a tuned-plate, tuned-grid os- 
cillator circuit using RFC, C and 
C,. as tuning elements in the plate of 
the detector. This tuned circuit re- 
quires no special elements as RFC, is 
merely a 2.5 miilihenry r.f. choke res- 
onated to the if. frequency of 175 
ke. by means of the two condensers. 
Although this arrangement has the 
disadvantage of causing a slight de- 
tuning of the if. stage, it has the very 
important advantage of not requiring 
any alteration of the if. transformer, 
T,.. Control of regeneration is accom- 
plished by means of screen voltage 
variation using the 50,000 ohm poten- 
tiometer, R 

After the signal has been demodu- 
lated in the pentode section of the 
6X8, it is amplified in the triode sec- 
tion. Grid leak bias is used, so it is 
necessary to have the volume control, 
R,, in the plate lead of the detector 

The signal is further amplified in 
the output stage of the set, which uses 
a 6AK6 tube. For space saving pur- 
poses no cathode bypass condenser has 
been used in this greate! 
audio gain is required, the construc- 
tor may add a 25 microfarad, 25 volt, 
electrolytic condenser from the cathode 
of the 6AK6 to ground The output 
transformer, T,, is an ordinary re- 
placement type unit. Since the origi- 
nal thought was to use headphones ex- 
clusively, the voice coil winding of the 
transformer is not shown connected in 
the diagram. It may be brought out 


stage If 


to a jack, however, case it is de- 
sired to use a dynamic speaker 

For reasons of convenience and port- 
ability a selenium rectifier power sup- 
ply has been built into the set. Al- 
though this arrangement is quite 
satisfactory, it is virtually impossible 
to get rid of all a.c. hum. It is there- 
fore suggested that, where feasible, 
the power supply be constructed as a 
separate unit external to the receiver 
One precaution that must be taken to 
insure a low hum level is to make 
sure that one side of the heater cir- 
cuit is grounded as shown on the 
diagram. 

The main power switch, S,, in- 
cluded on the volume control, 
Switch 8S, is a standby switch to turn 
off the high voltage supply during 
periods of transmission 


Construction 


Mechanical construction of the set 
should be self explanatory from an ex- 
amination of the photographs. How- 
ever, certain features will be pointed 
out. The set is built on a l's x 442 x8 
inch aluminum chassis and contained 
in a 5 x 6 x 9 inch steel utility box 
In order that the may be 
moved freely in and out of its cabinet, 
it is necessary to remove the bottom 
flange of the utility box and make 
the side flanges slightly narrower. The 
panel is connected directly to the 
and is held in place by the 
three potentiometers and phone 
jack located underneath the chassis 
Mounted on the panel above the 
chassis are the mixer tuning 
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chassis 


chassis 


con- 


denser, the oscillator 
er, and the standby switch. The an 
tenna input jack is mounted directly 
above the mixer tuning condenser. The 
oscillator tuning condenser, C;, is the 
main tuning control and is connected 
to the vernier dial 

The top view photograph of the set 
hows the 


tuning condens 


general 


tubes and transformers 


arrangement of 
All parts have 
been located to provide for short leads 
in the r.f. wiring. The 
transformer is located 
side of the 
transforme! 


audio output 
at the opposite 
from the 
in order to prevent 1 luc 
tive coupling between the two 


chassis power! 


The general arrangement of the wit 
ing is shown in the bottom view of the 
set. It is desirable to employ minia 
ture components as much as possible 
Although the chassis size is small, the 
set is not overcrowded and no difficulty 
should be encountered in its construc- 
tion 

Since each constructor will have his 
own techniques, wiring methods will 
not be discussed here except to men- 
tion the following 
practices, such as making all r.f 
as short 


necessity for good 
leads 
as possible. Because of the 
design features no difficulty should be 
encountered with extraneous feedback, 
which often causes serious difficulty to 
the home constructor 


Alignment 


The first alignment procedure to be 
suggested here requires the use of a 
standard modulated signal 
The first circuit 


generator 
to adjust is the sec- 
ond i.f. transformer. With modulation 
on, the signal generator should be 
tuned to 175 ke. and its output coupled 
to the grid of the 6BE6. With the 
regeneration control, Ry», at a low 
setting, the transformer, T 
adjusted for maximum output from 
the set Next, modulation should be 
removed from the signal generator 
and the regeneration control shouid 
be advanced to about the half way 
point. Condenser C,, should be adjusted 
so the detector will oscillate at a point 
zero beat with the 175 k« 


oscillation is 


should be 


neal 
If no 


signal 


obtained, various 


Fig. 4. Rear view of receiver with component parts identified. 
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Fig. 3. Under chassis view. Miniature components are used throughout. 


settings of the regeneration control 
may be tried. If there is still no oscil- 
lation, or if it is not possible to tune 
close to zero beat, it will be necessary 
to add or remove capacity from C 
until C, will tune RFC, to 175 ke 
This circuit is a sure-fire oscillator, 
and no trouble should be encountered 
with inadequate feedback 

The next step in the alignment is 
the adjustment of the first if 
former, T,, 


trans- 
and the setting of the fre 
quency of the second oscillator The 
signal generator is tuned to 1500 ke 
and is connected to the antenna 
of the mixer 
a second oscillator 
ke. This may 
condenser 


side 
Adjust C,, to give 
frequency of 1675 
be done by tuning the 
while listening for the sig- 
nal. The signal will be heard at 
different points It is essential 
the higher frequency point, 
sponding to 1675 kc., be selected 
the slugs in T, should be 
to pass maximum signal at 

The final 
consists of 


and first 


coil 


two 
that 
corre 
Next 
adjusted 
1500 ke 
alignment 
adjustment of the mixer 
The slug in the 


step of 


oscillator 


first oscillator coil is adjusted to 
give a“ range of approximately 
5000 to 5800 ke. in the first oscilla 
tor tuning control, C With the mixer 
regeneration control retarded and C, 
set to maximum capacity, tune the 
signal generator to 3500 ke. and con 
nect it to the antenna terminal. Then 
adjust the slug in L, until a signal is 
heard; the oscillator should be operat 
ing on 5000 ke. With the signal 
erator set to 4300 ke. the 
should be heard when C, is nearly at 
minimum capacity corresponding to 
an oscillator frequency of 5800 ke. If 
it is not cover the full 
range, it may be necessary to decrease 
slightly and make a cor- 
responding increase in the inductance 
of Ly. With the signal generator out 
put reduced and loosely coupled to the 
input of the set, the mixer tuning may 
be checked. Advance the mixer! 
eration control until a slight 
heard and then retard it to just be 
low this point. It should be 
up signals in the 
(Continued on page 


ren 
signal 


possible to 


the size of C 


regen 


pop 18 


possible to 


peak range 3000 to 


114) 


Fig. 5. Top view of chassis illustrates the uncrowded layout. 


Fig. 1. 


Author holds compact radiotelephone rig. Controls are identified in text. 


Bandswitching for 10, 20, and 75 meters, push-to-talk 


operation, and circuit metering are features of this rig. 


DON'T tell me only 
S-loot whip! not 
with the signal you're putting in 
old man.’ That's the kind of re- 
that warms a ham’s heart, when 
he’s running low power 
brewed mobile rig 
pect of ham-ming has really caught on 
ind the guy who has concen 
trated on running a full kilowatt into 
a rhombic is 


4b ND you're 


using im 


here 
port 
into his home 
The mobile-ing as 


same 


kick 
that 
DX with 
length of 


getting a brand new 
out of an old hobby by discovering 
“work out” to lots of 
only 20 or 25 watts and a 
teel rod 

rhe bug hit 
loads 
QSL’ 


he can 


me, hard, after giving 
of S9 reports and tape recorded 
to mobiles in all states and DX 
countries It looked like anothe: 
to have fun with the gear and, al- 
though the XYL insists I went mobile 
only because I wouldn't tear myself 
away from the rig long enough to drive 
her to market, it has really given us 
both hours of good fun, I offer the fol- 
lowing detailed recipe for my “home- 
to any ham who is thinking of 
mobile, in the hope that some 
of the ideas employed in this rig may 
help clarify and simplify some ideas of 
his own, This rig is a complete and 
compact radiotelephone’ transmitter 
with all the features of a big rig, con- 
taining bandswitching for 10, 20, and 


way 


brew 


going 


46 


75 meters in all 
operation, circuit 
venient controls 

In planning any installation, 
must first attempt to predict many of 
the problems which may arise, thereby 


staves 


push-to-talk 
metering, and con 


one 


constructing the equipment in such a 
fashien as to preclude all anticipated 
difficulties. For example, I 
much about the ability of 
my automobile generator to maintain 
the serviceability of the battery after 
period of 
Coasting 


Was vers 


concerned 


an extended 
tion 


mobile opera 
tube fila- 
“whiff up the juice” 
during standby 20 to 30 watts of 
wasted powe! which, as any 
has left the car radio on overnight 
will tell you, can stimulate a call for 
a tow! Not traveling 
man and using the car mostly on week- 
ends I couldn't depend on the genera- 
tor for recharges. Living in an apart- 
ment house in the city, I had no powei 
I didn't 
“police-type” 
low cut-in generator. The anticipated 
difficulty then was dead battery trou- 
The solution to this problem 
seemed to be instant-heating filament 
type tubes for the rig which 
illuminate and draw filament current 
only during transmit periods. So, with 
the exception of the oscillator tube, all 


transmitter 
ments can really 


one who 


sales- 


being a 


facilities for a battery charger 


want the expense of a 


bles 


tubes 


LEON A. WORTMAN, watju 


tubes are completely shut off during 
standby. The oscillator tube is a heater 
type tube for two reasons: minimiza- 
tion of drift due to sudden heating con- 
ditions, and simplicity of harmonic os- 
cillator design 

The r.f. lineup is a 6AQ5 harmonic 
oscillator capacity coupled to a 5516 
final amplifier. The audio modulator 
is a carbon button mike transformer 
to push-pull 2F30's. The modulator 
operates in class “B”" for maximum ef- 
ficiency and minimum plate current 
drain consistent with good audio quali- 
ty It supplies more than sufficient 
audio power to fully modulate the final 
r.f. amplifier without making it neces- 
sary The 30- 
volt bias for the modulator is obtained 
from a small hearing aid type “B” bat- 
tery. The battery is mounted on the 
underside of the chassis with a clamp 
such as is used for mounting electro- 
lytic condensers Jecause of the ex- 
ceedingly small and intermittent cur- 
rent drain while transmitting, the bat- 
tery's life is almost as long as its shelf 
life 

Like nine out of ten hams who “roll 
their own,” I always expect to have to 
yank out an installation regularly 
in anticipation of troubleshooting. 
Whether or not we eventually have to 
do any troubleshooting isn't important 
at the moment. What is important is 
planned accessibility to the rig and its 
“innards.” Therefore, the mechanical 
layout of this rig and the technique of 
its installation decided upon as 
shown in the accompanying illustra- 
tions. The entire rig is built into a 
grey hammertone finish 5” x 6” x 9” 
aluminum box with removable top and 
bottom plates An aluminum 
chassis was bent, using a vise for the 
purpose, to fit the inside 6” x 9” di- 
mensions of the box. The 
made to be approximately 1” short in 
dimension, with the short 
end at the front of the box to make 
adequate room for mounting the front 
panel Half-inch flanges on 
the sides of the chassis enable it to be 
rigidly mounted. The parts and tube 
layouts are not critical so an actual 
template plan is not included here 
Simply make certain to use the shield 
between the oscillator and the final 
tank coils. This minimizes the mutual 
coupling between the two circuits, elim- 
inating this possibility as a cause for 
the final stage to behave as a tuned- 


to shout one's head off 


was 


cover 


chassis is 


its longest 


controls 
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The shield 
included in 


plate, tuned-grid oscillator 
for the oscillator tube 
the mechanical design for the same 
reason. The modulator tubes should 
also be shielded to minimize their ability 
to pick up r.f. energy due to their prox- 
imity to the final amplifier. No other 
shielding was found necessary in the 
rig. Adequate r.f. bypassing is given by 
the condensers shown in the diagram. 
The small antenna changeover and fil- 
ament power relay should be mounted 
on the side of the box midway between 
the coax antenna connectors and the 
final tank coils to minimize losses and 
maintain high efficiency. 

The bandswitch assembled from 
a Centralab (or its equivalent) parts 
kit consisting of an index assembly 
(Type X). Fig. 3 shows how the wafers 
are assembled with the switch piercing 
the vertical shield plate which sepa- 
rates the oscillator coils from the final 
rf The oscillator 
solder lug type terminal strip for their 
common terminus and as a convenient 
tie point for the .0l-sfd. disc-type r-.f 
bypass condenser C The Bakelite 
wafer section closest to the front panel 


IS 


1S 


coils coils use a 


serves as the band selecting terminus 
for the oscillator coils L., L., and L, 
The final tank coils L., Le, and L 
two Bakelite wafers for bandswitch- 
ing. The output coils L., Ly», and L 
use the stator of C their common 
terminus and the ceramic switch wafer 
for band For convenience, 
neatness, and because of their low cost, 
all coils are B & W “Miniductors.” For 
those who wish to wind their own, data 
is given in the parts list. RFC, is a 
parasitic choke. RFC, is an r.f. choke 
for shunt feeding the type 5516 tube 

A rather unique feature, which is 
usually overlooked, was incorporated 
quite simply. Its inclusion greatly en- 
hances its operability. When making 
adjustments on the rig, while working 
who is giving air checks, 
it's a terrible nuisance to run back and 
forth from the trunk to the dashboard 
throwing switches for “transmit-re- 
and listening for the comments 
before running back to the trunk for 
another adjustment I obviated that 
inconvenience by running an extra line 
in the power cable which interconnects 


use 


as 


selecting 


a local you 


ceive’ 


Fig. 3. Top view of rig housed in 5” x 6” 
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Fig. 2. Complete schematic. Coil data is provided for those who 
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Fig. 4. Roomy layout makes construction and servicing easy. 


Fig. 1. The new Phil 
co uhf. sweep gen 
erator for TV service. 


Hk service technician's need for 
T u.h.f, test equipment has increased 

rapidly with the speedy expansion 
of u.h.f. broadcasting. Presently u.h-f 
tuners are being used in steadily in 
creasing numbers, with many types 
requiring repairs or some alignment 

Since the ordinary v.t.v.m., mul- 
timeter, oscilloscope, tube tester, etc 
can be used for u.h.f. set servicing as 
well as for v.h.f., the only special 
equipment needed is a u.h-f 
sweep generator. 

Until recently, there were no rela- 
tively inexpensive u.h.f. signal or 
sweep generators designed specifically 


piece of 
signal or 


oaT 


* om TEST Pow? 
UMP SWEEP Ofn oor 


or 


Fig. 2. A u.h.f. test equipment setup 
for troubleshooting the various sec 
tions of ai u.h.f.-v.h.f. TV receiver. 


Fig. 3. Checking a u.h.f. tuner with a 
v.h.f. tuner and u.h.f. sweep generator. 
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DAN LERNER and WINSTON STARKS 


Test Equip. Section, Philco Accessory Div. 


How to troubleshoot TV uh. tuners and converters 


with a service-type uhf. sweep or signal generator. 


for TV servicing (see “U.H.F. TV Test 
Equipment,” May, 1953, Rapio & TELE- 
VISION News.) However, such equip- 
ment is now available (an example is 
shown in Fig. 1), and the service tech- 
nician needs to know how to use it for 
u.h.f. tuners and 
as well as for other possible uses 


Troubleshooting a U.H.F. Set 


A quick check of the r.f. and Lf. 
operation of a u.h.f.-v.h.f. TV receiver 
may be obtained by simply feeding the 
u.h.f. sweep into the u.h.f. antenna ter- 
minals of the set, and observing the re- 
sponse at the check points indicated 
in Fig. 2. It will be noted that all 
the response curves taken at these 
various test points are inverted. This 
is because the rectified signals at the 
mixer grid, the video detector, and the 
picture tube grid are normally of 
negative polarity. Since this is the 
case, it is common practice to 
make crystal detectors and probes pro- 
duce an inverted wave in order to be 
consistent 

The setup shown in Fig. 2 permits 
checking the r.f. and i.f. over-all re- 
curve and sensitivity at the 
picture-tube cathode or grid. If the re- 
sult is below normal, then the scope is 
To avoid 


servicing receivers, 


also 


sponse 


moved to the video detector 


Fig. 4. 
with a 


Checking a u.hf. TV 
vhf. detector and 


tuner 
scope. 


UNF SWEEP GEN 


AY 
ot 


UNF TRANS 
OR BALUN 


UMF SWEEP GEN 


ey 


VHF OETECTOR 


loading down the circuit, it is desir- 
able to connect the scope to the video 
detector through a resistance of about 
6800 ohms. If the response is not nor- 
mal at the video detector output, the 
input is moved to the mixer 
grid test point on the v.h.f. tuner 
Here again, it is important to connect 
through a resistor—in this case about 
17,000 ohms. If we do not get a 
satisfactory response at this point, 
the trouble must be in the v.h.f. or 
the u.h.f. tuner. If a v.h-f. signal from 
a v.h.f. generator is available, it can 
be fed in at the v.h.f. terminals, by- 
passing the u.h.f. tuner If this gives 
satisfactory results, the next 
to check the u.h.f. tuner 

Figs. 3 and 4 show test hookups 
which can be used to check u.h.f. 
tuners or converters without the use 
of a television receiver. Although the 
setup in Fig. 4 could be used to align 
a u.h.f. tuner or converter, do not at- 
tempt alignment unless you have the 
manufacturer's specific alignment in- 
structions The principles of 
alignment of tuners at u.h.f. is very 
much the same as at lower frequen- 
however, many u.h.f. tuners in- 
corporate special gimmicks and ad- 
justments whose purpose should be 
understood before attempting adjust- 
ment There is usually some provi- 
sion for high and low frequency oscil- 
lator tracking. There will sometimes 
be a gimmick, consisting of two 
twisted wires, which may be used to 
adjust the oscillator feedback. There 
may also be small movable “tabs” or 
plates which affect tank 
balance and feedback. Such adjust- 
ments are sometimes used to elimi- 
nate “holes” or dips in the tuner curve 
due to absorption effects and falling 
off of converter oscillator output. The 
u.h.f. tuner will usually have 
form of tuner r.f. preselection between 
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scope 


step Is 


basic 


cies; 


oscillator 


some 


the mixer and the antenna. This cir- 
cuit should have adjustments such as 
a high-frequency trimmer and per- 
haps slotted rotor plates, in the case 
of condenser tuning, which can be 
“winged” to provide low and midband 
r.f. tracking 

The setup of Fig. 3 shows how a 
u.h.f. sweep generator can be used to 
check the response and relative gain 
of a u.h.f. tuner or converter. In this 
case, the output of the u.hf. tuner 
goes to a v.h.f. tuner which serves as 
a test standard. The rectified signal 
at the mixer grid of the v.hf. tuner 
is viewed with an The 
response curve is the result of the 
combined response of the u.h.f. and 
v.h.f. tuner. Of course, this does not 
give the true u.h.f 
tuner, but does serve as a means of 
comparison to determine if the u.h.f 
tuner is faulty. With the u.h.f. tuner 
in this setup, crystals and tubes may 
be changed while observing their ef- 
fect on the response and relative gain. 
A tuner known to be of good quality 
may be placed in the setup, and the 
generator and _ oscilloscope settings 
can be marked and standardized as a 
means of future comparison and eval- 
uation. 

To check the true characteristics of 
the tuner, it is necessary that the 
tuner output be detected without go- 
ing through other circuits Fig. 4 
shows how this can be accomplished 
by using a detector followed by a 
scope amplifier of good low-frequency 
response. The scope amplifier is usu- 
ally needed in this setup to amplify 
the detector output to operate the 
oscilloscope. The value of the detector 
output resistor should be approximate- 
ly 100,000 ohms 

Many u.h.f. signal and sweep gen- 
erators have a 50- or 75-ohm output 
rather than 300-ohm output. In order 
to go from the 75-ohm output of the 
generator to the 300-ohm input of the 
tuner, a u.h.f. matching transformer 
must be used as shown in the hook- 
up of Figs. 3 and 4. Such matching 
transformers are available from some 
test equipment manufacturers, and 
one is shown in Fig. 8; its schematic 
diagram is shown in Fig. 5 


U.H.F. Frequency Calibration 


oscilloscope 


response of the 


It is possible to mix signals, as 
shown in Fig. 6, in a way that will 
permit accurate calibration of 
generator frequencies. A v.h.f. marker 
generator (using harmonics) or a 
u.h.f. marker generator may be 
to inject a marker o1 
nal into the 
accepted 


spot 


used 
calibration sig- 
illustrated. It is 
practice to calibrate sweep 
with the sweep width set 
When the and 
marker tuned to ap 
proximately the frequency, a 
beat will be observed on the scope 

A u.h.f. television station can be 
used to get an accurate frequency 
calibration point without a calibration 
standard by tuning the u.hf. genera- 
tor for the beat indication on the 
scope as shown in Fig. 6. This fre- 


line as 


generators 
at minimum sweep 
generators ar¢ 


same 


February, 1954 


Fig. 5. Schematic diagram of a 75-ohm 
to 300-ohm matching transformer de- 
signed for use at ultra-high frequencies. 


quency will be the picture carrier fre- 
quency of the television station 

In all the u.h.f. setups and measure- 
ments which have been discussed, it is 
that special care be taken 
to make good connections and to in- 
sure that all lines are properly 
minated In where a match 
must be made between a 75-ohm line 
and a 300-ohm line, a_ transformer 
should be used. If 300-ohm lines in 
a setup are too “hot” (very high 
standing-wave ratio), they may be 
cooled off by inserting a 3 or 6 db 
pad in both ends of the 300-ohm line 
The insertion of a 6 db attenuation 
will cut the available signal in half 


U.H.F. Delay Lines 


A u.h.f. sweep generator may be 
used with a delay line to make numer- 
ous tests at u.hf. The setup shown 
in Fig. 7 can be used for measuring 
standing-wave ratios produced by 
transmission lines or by the terminat- 
ing device at the end of a line 

The curve on the scope shown in 
Fig. 7 would be a straight line for a 
perfect termination of the delay line 
If the termination Z is not 75 ohms 
(for the 75-ohm delay line used) and 
is not a pure resistance, then there 
vill be ripples on the curve as shown 
As might be expected, the SWR is 
equal to 


necessary 


ter- 
cases 


distance from base line 


to largest ripple 
from the 
line .o adj 


WR <= 
SWR 
distance hase 


miinimum 


It should be remembered that the 
scope sweep is actually a representa- 
tion of varying frequency, so that as 
the generator goes through its sweep, 
there are points of minimum and 
maximum SWR (The termination 
varies with frequency.) Checking the 
SWR by this method gives a 
approximation only if minimum 
maximum points are taken as 
together Obviously, 


won dd 

and 
close 
thers 
minimum 
occur at the 


as possible 
is some because the 
and 


same 


error 
maximum do not 
frequency. The error can be 
minimized by using a longer delay line 
to produce more reflected waves which 
will be 
trace 


closer together on the 
The limit to making the line 
longer is the loss which occurs in the 
line which makes the termination ap- 
pear better 

The setup in Fig. 7 is also ideally 
suited for delay line measurement of 
the velocity of propagation of a trans 
mission line. To measure the velocity 
of propagation of a line, cut it to a 
known length (preferably 25 to 100 
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Fig. 6. Shown here is the setup for cal- 
ibrating a u.h.f. sweep or signal gen- 
erator using two different standards. 


GASE LiNE-~ 
UMF SWEEP GEN 


er 


SPECIAL UNF DETECTOR 
DELAY LINE ~SOFT OF 75% LINE TO mPED- 
ance Zz 


UNDER TEST 


Fig. 7. Test setup for standing-wave 
ratio measurements with a delay line. 
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Fig.8. External appearance of the u.h.f. 
matching transformer shown in Fig. 5. 
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Audio Instrument’'s unit permits the use of controlled 


echo, with audio perspective and reverberation time variable. 


Part 4. Concluding article covers a number of “tricks” for 


which tape is useful and how such effects can be obtained. 


HE recording engineer, being equal 

parts scientist and artist, has never 

failed to take a new piece of equip- 
ment and endow it with even greater 
virtues than those imagined by its in- 
ventor. Never was this truer than in 
the few years since the advent of mag- 
netic tape. The techniques described 
here have all been developed since the 
introduction of tape, although some of 
them are equally applicable to other 
media as well. 

It has become increasingly 
for small U. S. recording 
to buy master tapes from 
record companies and radio 
and to transfer them to commercial 
LP dises for release in this country. 
transactions have enabled tre- 
mendous savings in talent costs, but 
they very often have created equally 
tremendous headaches for the dubbing 
engineer, Who must translate 
foreign tapes into a commercially ac- 
ceptable LP record for American au- 
diences. 

A common problem is the matter of 
tape width. Our tape is '4-inch wide, 
while some European tape is 7 milli- 
meters, just a fraction larger. Some 
American-made tape machines 
equipped with guides which are large 
enough to permit the 7-mm tape to 
pass without binding, but for machines 
which do not, the only cure is to re- 
move the guides and turn them down 
on a lathe until they fit 

The next big problem is that of over- 
all sound quality. European practice 
differs widely from American tech- 
nique in the matter of studio acoustics, 
microphone placement, equalization, 
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and recording characteristics. Here the 
engineer and recording director must 
experiment with equalizing devices un- 
til an aural check satisfies them that 
they have the desired sound 

Finally there is the question of musi- 
cal pitch. The standard pitch employed 
almost everywhere in this country is 
known as the Stuttgart pitch, and re- 
fers to a middle A pitched at 440 cps. 
But there have been many other sys- 
tems of octave nomenclature employed 
throughout musical history, in which 
A has varied all the way from 415 to 
154.7 and among Euro- 
pean still varies widely 
This further complicated 
by the fact that tape speeds will vary 
somewhat, due to instability of the 
power frequency supplying the record- 
ing equipment 

Thus there has arisen 
some means of altering the pitch of 
tape recordings, te., of varying the 
speed of the tape during playback 
This can be accomplished by discon- 
necting the synchronous capstan mo- 
tor from its usual 60-cycle supply and 
feeding it instead from a variable- 
frequency power supply which will op- 
erate anywhere between perhaps 55 
and 65 cycles. The power pack for the 
amplifier, of remains on the 
regular powe! The local sup- 
ply can be a motor-generator set, but 
a much more satisfactory arrange- 
ment consists of a very audio 
oscillator followed by a power ampli- 
fier of sufficient output to drive the 
capstan motor. With this system on a 
professional machine, it is possible to 
vary the pitch nearly a half-tone in 
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direction before the motor falls 
out of synchronization and begins to 
hunt. This arrangement is equally ap- 
plicable to dise reproduction, with the 
same precaution that the variable sup- 
ply must feed the turntable motor 
only. 

Another stunt employing 
made life a little easier for sound- 
effects men in radio, television, and 
motion pictures. Most of the brief ef- 
fects such as gun shots and 
door slams are produced in the studio 
as required during a performance. But 
there are many background 
sounds of longer duration such as the 
noise of a cheering crowd, or of city 
traffic, or perhaps of the rolling surf 
which are usually reproduced from re- 
cordings. Since these are usually ten- 
inch records, with a playing time of 
around three minutes, a will 
often run longer than the record. In 
such cases, it has been the practice in 
the past to use two identical records, 
and to fade from the end of one to the 
beginning of the other as required. But 
since most sound-effects setups contain 
only three turntables, and two of them 
may be in use for a single background 
effect, the then 
handicapped 

But none of this is necessary when 
the sound is recorded on a continuous 


by first 


either 


tape has 


footsteps 


other 


scene 


operator is severely 


tape loop. Such a loop is made 
dubbing a few the desired 
sound from disc to tape. Then the be- 
ginning of the tape is spliced to the end 
of it to form a loop whose length will 
just permit it to be threaded around 
the supply reel, past the and 
capstan, around the takeup reel, and 
then directly back to the supply reel. 
This is illustrated in Fig. 3. A little 
experimenting will be necessary to de- 
termine which tape length works best 
with a given machine, and it may be 
necessary to disable the supply and 
takeup motors to prevent their racing. 
It is of course possible to record sev- 
eral effects simultaneously on the 
same tape with this system, thus pro- 
ducing results which would require a 
very elaborate turntable setup in the 
studio. 

An effective method of 
tion has been developed by 
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Hickin of the RCA Victoi 
consists simply of reversing the tape 
and playing it with the plastic base 
against the head. This results in a re- 
duction in level which discriminates 
against the higher frequencies, as 
shown in Fig. 2. A considerable high- 
frequency roll-off and eventual cut-off 
is achieved, with the exact shape of 
the response curve dependent upon the 
operating speed of the tape. It is im- 
portant that the tape when played in 
this fashion have no patch-type splices 
as these would raise the oxide further 
from the head as they passed it, result- 
ing in skip effect. The usual procedure 
is to make a conventional dub onto 
tape from the noisy source, and then 
to make a second dub from the first, 
playing the first one back with the 
base in and oxide out. The first tape is 
then discarded or held for protection, 
and the edited tor ticks 
and pops 

Numerous other interesting and 
useful may be with- 
out any equalizers other than the pre- 
emphasis and de-emphasis circuits in 
the tape machines themselves If a 
machine has plug-in or’ switch-in 
equalizers available for the various 
speeds at which it operates, it is possi- 
ble, and sometimes desirable, to 
some playback equalization other than 
the theoretically correct one 
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Re-recording at 
fraction of the 


some multiple or 
original recording 
speed will also alter the response 
characteristic. If a tape is reproduced 
at twice the speed at which it was 
recorded, for example, and a dub 
made at twice the speed it will be 
played back, the pre-emphasis and de- 
emphasis curves are each displaced an 
octave from their normal 
and they will no longer be exactly 
complementary. The differences will 
depend upon the equipment used and 
the speeds at which it is operated. A 
little experimentation 
lines will afford 
curves which 
applications 
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The progress of tape recording char- 
acteristics has followed a very 
pattern to that of 
cording, with 


Similat 
and film re 
studio having its 
ideal. While 
highly de 
the recording engineer meanwhile can 
take advantage of the lack of it. For 
if he has at his disposal tape 
machines of different manufacture, he 
almost certainly has an equal number 
of different 
The re 


clients a 


disc 
each 
own concept of the 
ardization would be 


stand- 
sirable, 


several 


reproducing characteris- 


tics again he can gi, his 
choice of several variations 
in sound quality without the addition- 
al expense of external equalizers, 
There methods for the 
addition of controlled reverberation to 
recorded material in general commer- 
cial use. One of 
electroacoustic drive mechanism, 
that found in a 
record 
tached to 
springs 
piano 


are several 


these consists of an 


such as loudspeaker 
which is at- 
taut 
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springs is connected to a 
mechanism, such as a contact 
phone or phonograph pickup. The vi- 
brations set up in the springs result 
in a sound which approximates that 
of an echo 

The method which is most common- 
ly used, when permits, is the 
echo chamber. This is essentially a 
highly reverberant room containing a 
loudspeaker and a microphone. The 
amplifier which drives the loudspeak- 
bridged the program 
In live recording this may be 
a single microphone channel or the 
output of the entire mixer. In re- 
recording, the source will be the play- 
back equipment. In the 
sound from the loudspeaker is reflect- 
ed many times in the echo chamber 
and picked up by the microphone 
from which it is fed back to the con- 
sole to be mixed with the original 
sound in whatever proportion is 
sired 

The various ways in which an echo 
chamber can be used to alter the 
sound of a recording have been thor- 
oughly explored in recent and 
hardly a popular made 
which not make some 
of this effect. For many 
reverberation chamber has been stand- 
ard equipment in motion-picture and 
broadcasting studios 

But even for this well-known device 
additional uses have been discovered 
with the advent of tape. A problem 
Which has often troubled recording 
companies, when issuing a record of a 
broadcast or other performance where 
an audience was present, is how to 
eliminate the applause at the end of 
the music. If a slow fade is made 
some of the applause will sneak 
through and prove somewhat 
ing to the With a fast 
fade, the the last 
note will sound clipped and unnatural 
But the 
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Fig. 2. The effect of frequency response 
of tape reproduction at various speeds, 
due to playing back the tape with the 
base against the reproduce head. See text. 


echo chamber has obviated this trou- 
ble. The tape that all of 
applause is removed and replaced by 
blank tape. This of course results in a 
sharply cut off final chord, but the 
lost reverberation is restored by the 
echo chamber. A sample of the play 
bridged to the cham 
ber in the usual manner and returned 
to a mixer channel. Just as the silent 
tape approaches the playback head, 
the return from the echo chamber is 
faded in to supply the missing 
beration. Often extensive 
necessary to 


is edited so 


back output is 


rever- 
rehearsal is 
natural effect, 
the echo cham 
approximate the 
the original auditorium, and 
the between the 
and the smoothly 
the result will be a finely 
reverberation which will 
match the music preceding it 

The arrival of LP and EP has 
caused the use of this trick to become 
an everyday occurrence, On an EP, for 
example, 
mum playing time of 
while that of a 
disc is around 
that it is 
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Continuous tape loop permits reproduction of background sound effects 


for much longer periods than heretofore available on ten-inch recorded discs. 


actically all color col BF setae 


OW that many TV manufacturers 
have announced plans for color set 
production in 1954, the service as- 

pects of color TV are gaining new im- 
portance. Actually, there are two dis- 
tinctly different functions which the 
service technician performs. One func- 
tion is the installation and adjustment 
of the set; the second function is trou- 
bleshooting and repairing defects 

Installing and aligning color receiv- 

ers (see Fig. 1) is much more complex 
than in monochrome work and each 
manufacturer will provide detailed in- 
structions with his receiver. Certain 
adjustments and alignment data, how- 
ever, apply for almost all sets and will 
be required with every new color in- 
stallation. Such data is presented here 
as it applies to those receiver sections 
which differ from the monochrome TV 
Conventional adjustments 
height, width, horizontal or 
synchronization, etc., are not 


circuits 
such as 
vertical 
covered here 

Fig. 2 shows the essential portions in 
a color receiver, indicating their se- 
quence and interdependence. The “B }-” 
power supply, heater, and d.c, distribu- 
tion are omitted here. The typical color 
receiver requires considerable adjust- 
ment and precise alignment in five dif- 
ferent sections as listed below 

1. LF. section. The if. response is 
critical and accurate trap setting is 
essential to avoid color interference 

2. Color synchronization section 
Here the color reference burst must be 
used to control the phase and fre- 
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quency of the local color subcarrier os- 
cillator. This section usually uses a.f.c 
and is similar to the horizontal oscil 
lator in a monochrome set 

3. Decoding section. In this part of 
the set the color signals are removed 
from the subcarrier and transformed 
from the “I” and “Q” signals into volt- 
ages corresponding to the three colors 

4. Chromaticity amplifiers. The color 
signals are amplified, certain bandpass 
responses are required, and color in- 
tensity adjustments are needed 

5. Picture tube components. For a 
tube this is the most complex 
adjustment of all, requiring both elec- 
trical and mechanical settings which 
affect each other and must be opti- 
mized for good color reproduction. The 
purity coil, field neutralizing coil, de- 
flection yoke, and positioning ma 
must be carefully set for correct 
ture tube operation 

While it is not possible to give a de- 
tailed and complete procedure for 
these five alignment problems as they 
apply to each individual color receiver, 
this give the technician 
the data needed to set up a color re- 
ceiver in the customer’s home and get 
it working right 
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article does 


1.F. Alignment 


Although it may not be obvious, the 
if. section of a color TV set is some- 
what different from its monochrome 
counterpart. The reasons for this are 
the requirements that the color sub- 
carrier must be amplified along with 


the video and sound carrier and that 
there must be a constant phase delay 
throughout the passband to 500 ke 
above the color subcarrier to eliminate 
the possibility of phase error in the 
color information. Fig. 3 shows the if 
response required for a color TV set 
Note that the subcarrier is 3.58 mc 
lower in if. frequency than the video 
carrier. Also note that the flat portion 
of the response curve extends at least 
0.5 me. below the color subcarrier. A 
very sharp dip is needed for the sound 
carrier to prevent it from interfering 
with the video signal. 

For alignment purposes it is not nec- 
essary to know exactly what the if. 
circuit looks like and there are a num- 
ber of different circuit combinations 
which will produce a response curve 
like the one in Fig. 3. The important 
thing for the alignment procedure is to 
know the location of the various traps 
and the prescribed frequencies at 
which certain coils should resonate 
This data is usually contained in manu- 
facturers’ service data and sometimes 
is even given with the tube layout dia- 
gram 

Alignment of the color if. with the 
sweep generator and oscilloscope meth- 
od is the same as for monochrome, with 
emphasis on accurate markers tuned 
to the color subcarrier, its sidebands 
and the various traps. In monochrome 
receivers it is usual for 
in Lf. response to occur 
levels of a.g.c 


some change 
with varying 
This is not permissible 
in color since this would mean 
that a change in signal strength would 
also result in a change of the actual 
colors on the screen. Check the i-f. re- 
maximum and minimum 
make sure the shape of the 
curve remains the 


sets 


sponse at 
a.g.c. to 
same 


Color Sync Adjustment 


The color synchronizing section has 
the function of providing the 
phase of the subcarrier for the 
demodulator or synchronous 
circuits. For this purpose 
reference burst transmitted after each 
horizontal synchronizing pulse must be 
compared with the frequency of the 
local color subcarrier oscillator and 
this oscillator must be locked in-phase 
to the reference burst Several dif- 
ferent circuits are used by 
manufacturers to accomplish this. One 
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detector 
the short 


various 


method utilizes the reference burst it- 
self through a crystal ringing circuit 
to provide a constant amplitude sine- 
wave signal. Another frequently used 
circuit employs a phase detector type 
automatic frequency control to lock 
the local color oscillator with the refer- 
ence burst. Since the burst only ap- 
pears after each horizontal synchron- 
izing pulse, the entire a.f.c. system 
must be gated so as to operate only 
during the short burst period. The 
gating signal is at the horizontal sweep 
frequency and is usually the horizontal 
flyback pulse 

Alignment of the color synchronizing 
section depends, in part, on the gating 
and cannot be started before the hori- 
zontal locked in correctly. 
Since the color subcarrier frequency is 
3.58 me., a test signal of this frequency 
will help greatly in the alignment proc- 
ess. When a color telecast is used as a 
test that the if. and 
second detector, as well as the horizon- 
tal and vertical synchronizing sections, 
are adjusted before the color synchron- 
izing section is tackled 

Fig. 4 is a simplified diagram of a 
typical gated a.f.c. system. Actual cir- 
cuits may vary with different manu- 
facturers, but the principal components 
remain the same. First, align the oscil- 
lator output transformer for maximum 
output signal. Connect a crystal diode 
probe across the input of the follow- 
ing Stage, usually a quadrature phase 
amplifier, and tune for maximum sig- 
nal. Similarly, tune the 3.58 me. take- 
olf coil which removes the burst from 
the video section for maximum output. 
The most critical adjustment is the 
tuning of the phase detector trans- 
former itself. If this circuit locks on 
the wrong phase, the colors at the pic- 
ture tube will be wrong. If the phase 
detector is misaligned so that the local 
color oscillator is not locked at all, the 
colors will vary as the oscillator phase 
and frequency drifts. In other words, 
wrong colors which remain consistently 
wrong can be caused by a slight misad- 
justment of the phase detector, while 
shifting colors indicate loss of color 
synchronization. 

The local color oscillator frequency 
must be quite close to the correct fre- 
quency and this depends on the tuning 
of this oscillator. To check for correct 
tuning, short out the reference burst 
going to the phase detector and tune 
the oscillator carefully until correct 
colors appear on the screen. It will be 
difficult to maintain correct colors by 
manual oscillator tuning for any length 
of time, but if the manual setting of 
the oscillator frequency is close enough 
to produce correct colors for an in- 
stant, the a.f.c. system usually can take 
over full control. After correct phas- 
ing is obtained and the local oscillator 
synchronized firmly, the output trans- 
former and subsequent 3.58 mc. tuned 
networks should be re-aligned for 
maximum signal transfer 


sweep 1s 


signal be sure 


Two sine-wave subcarrier signals are 
required, 90 degrees out-of-phase with 
each other, to demodulate the “I” and 
“Q” signals. To obtain the necessary 
90-degree phase shift, a quadrature 
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Fig. 2. Partial block diagram of the typical color TV set using tri-color tube. 


amplifier is often used. In the system 
shown in Fig. 4, the 90-degree phase- 
shift amplifier is also used as a buffer 
between the oscillator and the phase 
detector. By adjusting the network 
marked ‘“‘phase control,” the phase of 
the feedback signal is shifted to coin 
cide with that of the incoming burst 
Needless to say, all 3.58 me. trans- 
formers are tuned for maximum power 
transfer at the color synchronizing fre- 
quency. 

Alignment of the crystal ringing sys- 
tem for color synchronizing signals is 
considerably simpler, since all net 
works are tuned for maximum and the 
limiter output transformer is tuned 
for maximum limiting action. There is 
no oscillator drift, no trouble of “pull 
in” limitation, and the only criterion 
is that the output be a uniform ampli 
tude sine wave free of distortion and 
harmonics 

Other synchronizing 
different a.f.c. systems can usually be 
aligned in the same manner as the 
basic circuit of Fig. 4 In 
ceivers the functions of a crystal ring- 
ing circuit and the a.f.c. system of Fig 
4 are combined, but the adjustment 
problems are essentially the same. 
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Fig. 3. Color TV set if. response, 


After the second detector the color 
signal is separated from the luminance 
informatien (monochrome component 
of the color TV signal) by passing 
through a amplifier, often 
called the chromaticity channel. The 
frequency response of this stage is such 


bandpass 


Fig. 4. Partial circuit diagram of the 
a.f.c. system for the 3.58 mc. oscillator. 


PHASE 
DETECTOR 


BURST ame 


T O€MOOULATOR 


tp sec DELAY 
Ey AMP LUMINANCE 


MATRIXING SECTION 


£000 * 
+ 


1 DEMODUL ATOR 


Q DEMODUL ATOR 


—— 
90° OuT- 
OF - PHASE 
REFERENCE 
SIGNALS 


OS psec DELAY 


Q pHase 
SPLITTER, 


REO ADOER 


CO 


GREEN ADDER 


Se) 


i 


Fig. 5. Partial diagram of the typical 
demodulator and matrixing system. 
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that only signals from 2.28 to 3.98 mc 
are passed. This frequency spectrum 
is occupied by the color subcarrier and 
its two sidebands After passing 
through the chromaticity channel, the 
signal is applied to two demodulators, 
the “I” and “Q"” detectors. As is shown 
in Fig. 5, these two detectors are con 
trolled by the two color subcarrier 
reference signals obtained from the 
synchronizing section. The two 
3.58 me. sine waves are 90 degrees out- 
of-phase with each other and 33 and 
respectively out-of-phase 
with the reference burst. In order that 
the “I,” “Q,” and luminance signals ar- 


color 


57 degrees 


rive at the combining networks at the 
same time, a 1 microsecond delay is in- 
troduced in the luminance channel and 
a 05 microsecond delay in the “I” 
channel A triode is used as phase 
splitter for each of the two color sig 
nals and up to six potentiometers are 
needed to adjust the amounts of signals 
to be added all these 
controls is the varying amplification in 
the three channels requiring adjust- 
ments to combine the luminance “F,,” 
“I,” and “Q” signals in the proper 
amounts to obtain the red, 
green, and blue signals. 

In an actual receiver 
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Fig. 6. Partial schematic diagram of the basic color amplification circuits. 
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section will be adjusted carefully at 
the factory using special test signals 
to check for the correct color signal 
mixing. For the service technician it 
may be sufficient to touch up some of 
these controls provided there is reason 
to believe that wrong colors are not 
caused by other effects. The adjust- 
ment of these matrixing controls re- 
quires the presence of a station signal, 
preferably a test pattern. Only after 
the picture tube and the other chroma 
and brightness controls have been 
carefully adjusted, should the matrix- 
ing section be aligned. When one of the 
three primary colors appears to be off 
in hue, then the matrixing adjustments 
can be at fault. Be sure to use each 
control independently, varying it only 
slightly and returning to the previous 
setting if it appears to have no effect 
on the particular color that is off. In 
general, matrixing controls should be 
considered third in line rather than 


secondary controls 


Color Amplifiers 


In some receivers the “I and “Q” 
combined with the 
luminance signal to form the red 
green, and blue signals, but instead 
are changed over to form three color 
difference signals with the luminance 
components added in the picture tube 
itself. Wherever the luminance signal! 
joins the color information, more gain 
is needed from the matrixing section to 
drive the picture tube. A _ basi 
three-channel video system using the 


signals are not 


color 


final color signals is shown in Fig. 6 
The three color adders each receive 
some portion of the luminance, “I,” and 
“Q” signals and the total voltages are 
added at the grid of the tube. A gain 
control, often the type shown in Fig. 6, 
controls the gain of each color channel 
These controls correspond to the con- 
trast control in the 
ceiver in that they control the ampli 
tude of the video signal for each color 
channel. After a 
tion, the three signals are ap- 
plied to the three control grids of the 
tri-color picture tube In the case 
a Single gun picture tube, some 
sequential keying 
apply the three si 
tube grid in the prope: 


Similar to 


monochrome re- 


stage of amplifica 


color 


type 
system is used 
nals to the picture 
Sseqgucnce 
Sol monochrome 
each video amplifier has a diode d.« 
at the output The dx level 
of each restorer circuit is set by a po 
tentiometer which has the effect of 
controlling the back 
ground illumination of the screen. In 
bright- 
ness conirol is available on the front 
panel which sets the d.c. level for the 
separate color brightness controls, de- 
signed as secondary adjustments 

A total of six controls is available in 
a typical color amplifier section. To ad- 
just these controls, a station color Sig 
nal is helpful, although the brightness 
controls can be set with a monochrome 


restore! 


brightness o1 


some color receivers a maste! 


signal. It is necessary to balance out 
the three brightness controls to obtain 
white, and when a color test pattern is 
151) 
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Brig. Gen. David Sarnoff holds a piece of 
the tape used in the color TV demonstration. 


a new magnetic tape system for television before rep- 

resentatives of the press at Princeton, N. J. The dem- 
onstration consisted of several phases. We viewed black- 
and-white tape recordings on color receivers as well as 
both live and recorded color programs. 

The high point of the demonstration was a live colorcast 
emanating from the NBC studios in New York and micro- 
waved to Princeton. The program was viewed on two colo1 
receivers and, at the same time, was being magnetically 
recorded on tape. Midway in the program one of the color 
receivers Was switched over to receive the taped material 
At this point we were actually viewing the same program 
on two color receivers—one a live telecast and the other a 
recording of the same program. At a distance of 20 to 30 
feet from the receivers, both of the pictures seemed 
equally rood 


R* TO CORPORATION OF AMERICA recently unveiled 


In its present state, the quality of video reproduction is 
better than the poorest kinescope and not quite as good ; 
the best kinescope recording. The bandwidth attained so 
far is slightly better than 3 mc. with an ultimate goal of 
nearly 4 me 

Unlike kinescope recordings, the magnetic tape system 
stores the electrical signals directly as they come from the 
station. This system is, to some degree, similar to that 
used in home tape recording. The tape speed is, however 
30 feet-per-second as compared with home recorders which 
operate at a speed of 3% inches per-second or ‘eth the 
speed of the video tape. Although the demonstration em- 
ployed a 17-inch diameter reel for showing a four-minute 
program, plans are being made to record a 15-minute pro- 
{ m ona 19-inch reel 

Two siz of standard plastic-based magnetic tape are 
employed -a 2-channel, '4” tape is used for recording the 
black-and-white telecasts with the video and sync pulses 
on one channel and the audio on the other; and a 5-chan 

1, 's” tape for color. The video channels comprise the 

blue, and green signals which are recorded separately 
is the syne pulse and the audio which make up the 4th 

id Sth channels 

It is obvious that the cost of magnetic tape recording is 
considerably lower than that of kinescopes since the kine- 
scope film must be processed before use. It is estimated 
that the cost of color magnetic tape recordings will run 
from 5 to 10 per-cent of an equivalent kinescope film. It 
cannot be denied that this lower cost is important but 
there is still another feature which will be of equal im- 
portance to TV broadcasters and that is the advantage of 
immediate playback. There is no developing process in- 
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Recent demonstration 


proved beyond 


a doubt the feasibility of recording 


pictures on tape. We saw the dawn of 


a new era in electronic photography. 


volved as there is with kinescope films, a worthwhile 
Saving 

The immediate importance of this new system is in the 
TV broadcasting field but, as pointed out by Brig. Gen 
David Sarnoff, it may eventually be used for national de 
fense, motion picture work, industry, schools, and, ulti 
mately, home entertainment. The day may not be too far 
off when your home movie films will be tape recording 
and your projector your television set screen 

RCA estimates that the new system will be ready for 
commercial use in about two years. While much of the 
associated equipment needs additional development work 
the system, as demonstrated to the press, is technically 
sound and, with modifications, can be put into production 
in the not-too-distant future 1) 


Laboratory equipment on which the first public demonstration 
of tape recording of both black-and-white and color televi 
sion was made by RCA at Princeton, N.J. Checking the equip 
ment are W. D. Houghton (left) and Dr. Harry F. Olsor., director 
of the company’s Acoustical Research Laboratory (right). 


BERT WHYTE 


OME back, I commented 
on how the manufacturers of some 
pretty portable  phono- 
graphs labeling their products 
as “high fidelity Since then, nearly 
every manufacturer in the radio field 
has come out with his particular ver- 
sion of the “Little Jim Dandy High 
Futility Phonograph.” Not content 
with usurping the true meaning of 
the term high fidelity, they have ven- 
tured further afield with new adver- 
tising asininity. Now all the sterling 
equipment they make is not only 
“high fidelity,” it is “three dimen- 
sional” and “stereophonic’” as well! 
These manufacturers don't bother 
with such niceties as stating that their 
unit produces “three dimensional type,’ 
or “stereophonic-like sound, They 
brazenly advertising blurbs ex- 
ploiting the full meaning of 
sound That the portables, table- 
model, and other phonographs they 
manufacture do not and cannot repro- 
duce stereophonic sound, goes without 
saying the slightest ad- 
vantage in the sound of these units to 
condone this assault on the credulity 
of the lay public. The only thing these 
two and three speaker phonographs 
can give you is sound dispersion and 
diffusion. This principle of reproduc- 
tion is as old as the hills and has been 
used by high-fidelity enthusiasts for 
many years. (At least by those who 
could afford the second or third speak- 
er!) 


months 


prosaic 


were 


ive 
stereo- 


There is not 


There is positively no directivity 
or perception of depth in the sound, as 
in the case of true stereophonic repro- 
duction. O.K. So some jerks are sell- 
ing the public a bill of goods; why am 
I so fired up? of the irrepai 
able damage advertising can 
do to the legitimate 
Remember, most of the outfits 
responsible for this lack of discretion 
big, and financially 

honest-to-goodness high-fidelity 
nickel and dime 
with these whoopla 


Because 
this loose 
cause of stereo- 
sound! 
are corporately 
Most 
manufacturers are 
deals compared 
merchants. This is most unfortunate, 
because the little fellow has no spare 
across to the 


being bilked 


cash to get a 
public that they are 
What can be done about this lament- 
able situation? Not very much, I'm 
afraid. This is one time we're really 
up the creek. You see, the main trou- 
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messaye 


ble lies in the very scarcity of “true” 
stereophonic sound itself 

Since the public has practically no 
opportunity to hear the real McCoy, 
they are deluded into thinking these 
diffuse they hear represent 
stereophonic reproduction. I don't 
know how far all this can go; I wish 
there was some way in which the pub- 
lic could be made aware of the quality 
difference in true binaural and stereo- 
phonic these “diffuse” sounds 
issuing from the “high fidelity” and 
“stereophonic” phonographs. The fact 
that these “stereophonic” phonographs 
outnumber the real thing isn't going 
to make our task any easier 

The only possible solution is for the 
RETMA to adopt standards by which a 
unit could truthfully be labeled a high 
fidelity or stereophonic instrument. The 
RETMA is a powerful enough organ- 
ization to police any manufacturer and 
make certain that the standards they 
set up are not abused. I have heard a 
rumor that such a standard is under 
consideration for adoption at the 
spring convention of the RETMA I 
fervently hope so. I'd hate to see one 
of the most promising and exciting 
developments in audio die out by the 
killing off of public interest by a few 
greedy and unthinking manufacturers 

Equipment used this month: Weath- 
ers pickup and arm, Rek-O-Kut T12H, 
Pickering preamp-equalizer, McIntosh 
30-watt amplifier, Jensen “Triplex” 
system in a Read “Fold-a-flex.” 


PROKOFIEV 

CLASSICAL SYMPHONY 
VMVOUSSORGSKY 

NIGHT ON BARE MOUNTAIN 
BORODIN 

ON THE STEPPES OF 

ASIA 
GLINKA 

RUSSLAN AND LUDMILLA OVER- 

TURE 
Orchestre de la Societe des Concerts du 
Conservatoire de Paris conducted = by 
Ernest Ansermet. London LL&864, ffrr 
curve. Price $5.95. 

Here is a tasty potpourri from Lon- 
don. To be sure, the works here re- 
corded are nothing new or startling 
Nevertheless, these present recordings 
the same works 


sounds 


rersus 


CENTRAL 


have some values over 


The opinions 
reviewer and do not necessar 
ons of the editors or the publisher of tl 


expressed in thi mn are those of the 
y reflect the vlews or opin 


thagazine 


in other versions now in the LP cata- 
logue. For one thing, on sound quality 
alone this disc is quite a few jumps 
ahead of previous issues. London has 
been turning out some really fine work 
in the past few months. In the “‘Clas- 
sical Symphony” and in Moussorgsky’s 
eerie tale, we have some of the finest 
ffrr sound yet recorded seautifully 
clean, silky strings with none of the 
harsh many people accuse 
London records of having. Percussion 
is crisp and bright without being what 
you might call “showy.” Orchestral 
balance is excellent in all these works 
A very live sounding recording, with 
just the right amount of reverberation 
in the hall to enhance this presence 
The performance of the “Classical” is 
beautifully detailed and meticulously 
wrought. However, you don’t have to 
listen beyond the first few bars to real- 
ize that something is very different 
about this reading. You become aware 
of very odd tempi, indeed the slowest 
pace on record. Let me assure you 
that this choice of tempi was not just a 
whim of Mr. Ansermet. He predicated 
this reading on the basis of his friend- 
ship with Prokofiev himself and what 
Prokofiev told him as regards tempi 
and dynamics, etc. According to An- 
sermet, the slow pace is just the way 
Prokofiev intended his “Classical Sym- 
phony” should be played. In view of 
the fact that nearly everyone else who 
has conducted this work fairly zooms 
through it, this performance takes a 
little time to become familiar enough 
to be comfortable. In a cursory analy- 
sis, you find that you rather like this 
new treatment. It lends the score a 
stateliness which is in keeping with 
Prokofiev's original intent. Certainly 
this dissimilarity with the other avail- 
able recordings at least makes for 
renewed interest in this too-often du- 
plicated work. This, pius the superb 
sound go a long way towards reckon- 
ing this version as the best available 
The Moussorgsky, “Night on 
Mountain” is a real humdinger 
one of the most 
good acoustical 


steeliness 


Bare 
This is 
superb examples of 
balance extant. The 
recording is so very much better than 
that which London ordinarily produces 
(and London must be considered among 
the top rank recording companies) that 
I am inclined to suspect that something 
“new” has been added. A better hall? 
A clever new pickup? A “hotter” and 
better mike? Or possibly an advance 
in the type of cutterhead used in trans 
fer from tape to disc? (Any comments, 
Mr. Farkas?) In any case, this is won- 
derful sound and we hope to hear more 
of the same. Performance 
Moussorgsky receives the usual lavish 
attention to detail that is charac 
teristic of Mr. Ansermet. His reading 
is perceptive, and in a score which is 
obviously programmatic, he manages 
to evoke the proper emotion. A very 
good reading, but no one as far as I 
am concerned, has ever equalled the 
old Stokowski version on 78 rpm. In 


wise the 


spite of the restricted range, dynamic 
and frequency wise, when he had that 
(Continued on page 168) 
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Fig. 1. Over-all view of the 
Admiral 23 series television 
chassis described in text, 


SERVICE DEPT., ADMIRAL CORPORATION 


FTER eight years of commercial 
television transmission and recep- 7 : : , : 
tion, receiver circuitry has reached Circuit operation, schematic diagram, alignment data, 

the stage where more and more time 
can be devoted to circuit refinement 


and other servicing information for 1954 Admiral sets. 


and less and less time to basic circuit 
changes. This is true for all manu- 
facturers and it is especially true of about 120 volts positive with respect input capacity of Vw», combine with 
Admiral’s 1954 line. The new chassis, to chassis ground, a voltage divide the the coupling network to form a 
for example, contains, among other consisting of resistors R and FR circuit which is tuned to 25.3 me. by 
new features, an improved deflection places the second triode grid at a suffi L 
yoke that provides the 90-degree de- ciently positive potential for proper op The common coupling impedance in 
flection angle required by the 27-inch erating bias with respect to the cath cludes three tuned circuits. C and 
picture tube. There is also an im- ode. Ry» is a filter resistor L.. form an absorption trap tuned to 
proved focusing circuit, a more effi- The oscillator is of the Colpitts type 19.75 me. to eliminate the video car 
cient low-voltage power supply, a The tuned circuit consists of Linc and rier of the adjacent higher channel 
sturdier damper tube (6V3), a new conaensers Cy and C with L in C'.. couples the output of the r.f. mixer 
vertical output tube (6AV5GT), and a ductively coupled to mixer grid coil to the 19.75 me. trap. Cie and Ly», are 
redesigned horizontal output circuit Luee for oscillator injection to the series resonant at 27.25 me. to elimi 
that provides better operation with mixe! Condenser Cy». has a negative nate interference from the sound cat 
more flexible control. Each improve- temperature coefficient and decreases rier of the adjacent lower channel 
ment, by itself, is significant; taken in capacity with an increase in tem L, is added across these two traps 
together, they represent a considera- perature. Since this action is opposite and the entire coupling network be 
ble advance in the television art from to that of conventional condensers, it comes parallel resonant at 23.5 me 
the early days of not-so-long-ago 1946 tends to prevent oscillator drift with which is midway between 19.75 m« 
temperature changes. The fine tuning and 27.25 me.: Cw is a dc. blocking 
control is a variable dielectric con condenser 

R. F. Section. Circuit-wise, the 1954 — denser C,,,. Further, each channel may The video and sound signals are 
Admiral 23-series receiver (shown in be adjusted separately by means ot a amplified together in the if. system 
Fig. 1) follows closely the arrange- slug (in Liew) Which is accessible from 7 and T.. are bifilar-wound trans 
ment established by its predecessor, the front of the set formers that are sti -tuned to ob 
the Admiral 22-series chassis. A low- The oscillator voltage and the in tain a broad over-i implifier re 
noise dual-triode 6BZ7 is used in the coming signal are combined in the ponse, 7 is an impedance coupling 
tuner r.f. amplifier. The circuit (see mixer to produce the if. signal. Two between the 3rd if. amplifier and the 
Fig. 2) is the familiar cascode ampli- resistors are used in the mixer grid video detector V 
fier which provides higher gain, with circuit in order that their junction can The if. amplifier response is ap 
reduced noise level, than previous be brought out as an alignment test proximately 3.9 me. at the 6 db point 
types, and results in a clearer picture point (“W"'). An oscilloscope can then (50 per-cent down from peak ampli 
in weak-signal areas. Characteristic of be connected to this point without id L., and C., form an absorption 
the cascode circuit is the direct cou- affecting the operation of the circuit trap for the sound carrier (21.25 me.) 


Circuit Description 


pling between the plate of the first Video if. System. The output of the at the input to the 2nd Lf. amplifier 


triode and the cathode of the econd 
section. Thus, a common current flows 
through both tubes and a.g.c. bias ap 
plied to the first triode grid will be 
effective for both tubes. Further, since 
the cathode of the econd triode is 
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\ Phi reduces the sound carrie 
implitude to maintain a 16 to 1 ratio 
between the picture ind sound cart 
riers. This is required to prevent syne 
buzz in strong signal area Also, thi 
21.25 me. trap, combined with the re 
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sponse characteristics of the coupling so low under these conditions that it generation control in the cathode re- 
network between the output of the r.f. would not be possible to achieve satis- turn circuit. It provides video ampli- 
mixer and the Ist i.f. amplifier, results factory sound level coincident with fier gain control by placing a variable 
in a “step” or “plateau” on the if. maximum picture contrast in weak opposing signal voltage in series with 
amplifier response curve in the region signal areas. the input signal voltage applied be- 
of the 21.25 me. sound if. carrier. This Video Detector and Amplifier. The tween grid and cathode of video am- 
permits adjustment of the fine tuning video detector is conventional, using a plifier V 

control over a rather wide range with- diode to demodulate the if. signal The screen voltage for the video 
out greatly affecting the sound level Series and shunt peaking coils serve to amplifier (and the plate supply for 
This is of particular importance in maintain the response of the circuit to sync inverter Vw) is supplied through 
fringe areas, where the receiver is all of the video frequencies dropping resistor R Electrolytic 
often tuned for blackest picture, with Direct coupling is utilized between condenser C.;, does the major portion 
the result that the video carrier if the detector and the 6CL6 video am- of the filtering here, although Cy. is 
frequency of 25.75 me. falls near the plifier that follows it. This results in added for more effective bypassing of 
top of the i.f. response curve. Without transfer of the d.c. component to the higher video frequencies. In the 
the “step” or “plateau” for the sound gether with limiting of noise peaks plate circuit, over-all response is again 
i.f. carrier, the sound level would be Picture (contrast) control Ry.» is a de- given careful consideration by the use 


Table 1. Alignment procedure for the video and sound i.f. systems of the Admiral 23 series chassis. 


VIDEO |. F. ALIGNMENT 


SIGNAL GENERATOR OuTPuT 


FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 
25.3 me Tube shield of 6J6 V.T.V.M. Test point ''V'"' “A,,’’ “A.."" Connect minus side 
unmodulated Vins). Insulate and chassis and “A,” of a 3-volt bias bat- 
shield from chas- for maxi- tery to the a.g.c. 
sis.) Low side to mum bus at test point 
chassis near 66 va oe 
tube base Use lowest scale on 
V.T.V.M 
— - Set channel! switch 
22.3 mc Same as above Same as “A.” for to channe! 12 or 
unmodulated maximum other unassigned 
high channel 
23.5 me Same above Same “A.” for When peaking, re- 
unmodulated maximum duce generator out- 
put to give l-volt 
21.25 mc Same above Same “A.” for maximum reading 
unmodulated minimum See Fig. 4 for test 
points 


27.25 me as above “A."’ for Connect minus side 
unmodulated minimum of 1%-volt bias bat- 

tery to ag.c. bus 

19.75 me as above “A.” for Set channel switch 
unmedulatéed minimum between channels 


25.3 me s sabove ‘‘A,”’ and Use 3-volt bias bat- 
unmodulated “A.”’ for tery. Set channel 
maximum switch as for step | 


23 mec. center . Oscillo- Test point ''V"’ All i.f. slugs 
frequency. scope through de- for curve 
mc. sweep coupling net- 
work (10,000- 
ohm series 
resistor, 330- 
putd shunt 
condenser to 
ground 


SOUND |. F. AND 4.5 MC. TRAP ALIGNMENT 


4.5 me Test point “‘V" V.T.V.M Test point *Y" ‘‘A,,’’ °A,..”’ Use lowest d.c. V.T 
unmodulated through .01- ufd and “"A,,”’ V.M. scale 
condenser for maxi- 
mum 
or 
Tune in local TV station V.T.V.M Test point ‘Z'* ‘A,.’'forzero Use zero-center scale 
reading onV.T.V.M.If"A,,”’ 
Between was far off, repeat 
positive and step 9 
negative 
maximums 


V.T.V.M Test point “Y"' “A..”’ for Use lowest d.c. V.T 
minimum V.M. scale. Connect 
a 10- uufd. condenser 
from pin 6 of V 
to pin 8 of 


Vv 12AT7 
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Fig. 3. 


Simplified diagram of the “B } 


“ distribution in the Admiral 23Al TV 


chassis, stamped “Run 2” or higher. Note the two “low-voltage” power supplies. 


of two peaking coils (Low and Le) 
and a low-value load resistor (Ry.) 
As a final step in this chain, the 
video signal is coupled to the cathode 
of the picture tube by Cw, Ro. and 
R Picture brightness is varied by 
Ry 
Sound 


System. Returning to the 


video second detector, it will be seen 
Fig. 4. 
used with particular adjustments. 


that a portion of the 
coupled through C 

cathode of Viuus, the 
stage. The sound signal frequency is 
45 me. and Cy», is purposely chosen 
small in value so that it offers a high- 
er impedance to the video signals 
which are lower in frequency. The 
cathode connection of Ls, is employed 


total signal is 
and L» to the 
first sound i-f 


(A) Top view of chassis showing alignment points and test points 
(B) Bottom view with test points located. 
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to eliminate oscillation that often oc- 
curs in a tuned-grid, tuned-plate am- 
plifier circuit. Lo. provides a d.c. path 
for the cathode current of Vius. Cos 
and L.. form a high impedance for the 
45 me. sound i.f. voltage applied to 
the cathode 

The coupling network between the 
Ist and 2nd sound i.f. amplifiers con- 
sist Of Crs, Cac, Lm, stray wiring ca- 
pacity, and the input capacity of Va» 
C», is a coupling condenser. The re- 
mainder of the network forms a reso- 
nant pi-filter. Due to the impedance 
ratio between the pi-filter input ca- 
pacity (C»,) and the output capacity 
(stray wiring and tube input capac 
ity), the coupling filter provides a 
four-to-one voltage gain. This gain, 
however, could not be realized without 
the use of a high-“Q” coil. Lo. is slug- 
tuned for an alignment adjustment 
Ro», is used merely as a grid return 

The remainder of the sound system 
follows conventional practice. A ratio 
detector converts the FM to audio and 
then a 6AV6 voltage amplifier and a 
subsequent 6V6 power amplifier raise 
the audio signal to the level needed 
to drive two 10-inch PM speakers. The 
voice coils of these speakers are 
matched and phased to each other and 
Tw». matches them to the output am- 
plifier 

AGL, Automatic control of 
the receiver gain is exercised by a 
gated a.g.c. circuit. As is usual in such 
arrangements, the grid of the a.g.c 
tube (Vw;) is supplied with the com- 
posite video signal voltage (by direct 
coupling through R,») from the output 
of the video amplifier Vio. Pulsed volt- 
ages, developed during the horizontal 
retrace time, are coupled to the plate 
of Vw; through Cys». Thus, the a.g.c 
tube conducts only during the hori- 
zontal syne pulse interval and the 
level of the control voltage developed 
is established by the level of the re- 
ceived sync pulses. 

The amount of a.g.c. voltage devel- 
oped is also controlled by the “DX 
Range Finder” (R,.), a potentiometer 
located in the control grid circuit of 
the a.g.c. tube. The center tap of the 
control is connected to the grid of 
Vw; through R»,. This provides a varia- 
ble means of setting the bias on the 
control grid of Vw. The “DX Range 
Finder” also provides for higher gain 
in fringe areas resulting in more con- 
trast, increased sync stability, and re- 
duction of “flashing.” 

Caution must be exercised in setting 
the “DX Range Finder.” The control 
is calibrated from 0 to 300, but the 
numbers themselves have only a rela- 
tive meaning. At the “O” setting, maxi- 
mum a.g.c. is developed. As the control 
is advanced toward “300 and 
is developed until, at maxi- 
mum setting of the control, minimum 
produced and the gain is 
Since the control determines 


system 


less 


less a.g.c 


agc. 18 
greatest 
the amount of a.g.c reaching 
the controlled tubes, and consequently 
the gain of the receiver, a_ too-high 
this can result in 
(Continued on page 140) 
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FOR 


FASTER SERVICING 


By 


STAN JOHNSON, wo.sv , _ 


INE times out of ten trouble in the 
audio end of a TV set lies in the 
ratio detector or associated cir- 


Over-all view of the “Music Probe” 
cuits. But unless you have an “Quija” 


showing the compact size of this 
board ear—you may be very wrong j versatile service test instrument. 
on the tenth set—-and spend a lot of 

time looking for trouble in the r-f. 

section of the receiver when actually 

the grief is simpler: plain old audio 

distortion. 


cei with to ented ts eee This tiny “crystal receiver” unit provides a broadcast 
sort of simple audio generator — small 
enough to tuck into the service kit station program which can be used for signal tracing. 
along with tools, tubes, and small 
parts. To provide such a device, the 
“Music Probe” was designed It is 
very little larger than the r.f. probe 
for the “Voltohmyst.” But it actually 


leads is borrowed from the v.t.v.m 


and plugged into the jack on the end nr sane Complete schematic dia 
of the probe. The other end is con- TV ANTENNA gram of “Music Probe.” 
generates music (or voice) with suf- nected to the TV antenna lead-in, 


ficient output to swing the speaker on which is disconnected from the TV ce 


the business end of any TV set with = set. The average TV antenna installa- “KT 

only one stage of amplification tion provides a lot of signal on the oage vos 
The “Music Probe” has some other AM bands as well—which accounts AUDIO SIGNAL 
. . . ae ; TO SET UNDER TEST 

highly useful qualities, too. Enough for the good output from the probe 

so that it has become a permanent (If the TV set uses rabbit ears, clip Ri 

part of the writer's test gear. the test lead to the finger stop on a 
For example, it is highly useful for dial phone, hot air register, etc. to 


running a quick check on the video provide an “antenna.”) 

amplifier. And it is very helpful in Now for using the “Music Probe.” é ze Ce ON PROSE 
ES TO 

servicing AM (including a.c.-d.c.) sets, First, suppose there is distortion in 1 megohm w. res 


too, thus providing a 10 second way the sound of a TV set and replacing 100 pwudd., or larger, corame cond. (Value 
to isolate trouble to “before” or the 


ratio detector tube and other chosen to provide strongest AM sgnal im area 
“after” the volume control on a super- tubes has not helped when slug in coil is adjusted) 
c O1 wid. coramn cond 
Atal IN34A ov somilar crystal diode 
lence TV sound signal. Then clip the 1 ‘Ferri-Loopstick” with 30 t. #30 en. wire 
‘secret’ of the music. Actually the lead on the probe to the chassis neat closewound at bottom end to provide an 
unit is a hot little crystal set, using a 
germanium crystal diode. It is built 
around the familiar “Loopstick” 
which gives the crystal set a new 
lease on life. The “Loopstick” tunes 
the unit to the strongest AM broad- 
casting station in the area. The signal 
from this station is made available on 
the prod end of the probe for apply- 
ing as an audio signal generator 
wherever desired in the set under test 

You will notice on the diagram that 
the unit uses an antenna coil. This 
was done so that the “Loopstick” could 
be set once and left alone——applying 
the antenna directly to the end of the 
coil would result in detuning with 
different lengths of antennas. 

In using the probe, one of the test 
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het Pull out the ratio detector-—-to si- 
The circuit diagram reveals the 


’ > tenna coil 
(Continued on page 172) ete 


The “Music Probe” disassembled to show the various component parts of the unit. 


POSITIVE GRID CIRCUITS 


By 
MILTON S. KIVER 


Pres., Television Communications Institute 


A positive grid does not always indicate a defective 


circuit; here are some that are normally positive. 


HE television technician is fre 

quently confronted with indications 

in television receivers Which appear, 
at first glance, to run counter to the 
normal behavior of electronic circuits. 
One specific situation along these lines 
which is encountered with increasing 
frequency is a grid circuit, 
that is, tubes in which the grid is posi- 
tive with respect to the chassis 

Now, one of the first lessons the be- 
ginner learns is that the grid potential 
hould be negative. A grid, 
he is told, can lead to such dire conse- 
loading, distortion, 
and rectification and should be avoided 
like the plague. So you can imagine 
his shock when, in the course of taking 
voltage measurements in a 
he comes across a positive grid voltage 
Hlere obviously is something wrong 
and thereby wastes 
that 


positive 


positive 


quences as circuit 


receiver, 


or so he believes 
gyood servicing time on a circuit 
is often operating perfectly 
Positive grid circuits can be divided 
those which are 
respect to and 
cathode, and those which are positive 
with respect to the chassis only. In the 
latter group it will be found that the 


into two catevores 


positive with chassis 


Fig. 1. (A) Simplified positive grid 
circuit showing the rectification (C) 
resulting from an input sine wave (B), 


control grid is actually negative with 
respect to cathode, that is, the cathode 
has a higher positive voltage than the 
grid. 

In view of the technician's previous 
instruction and the fact that all things 
bad are associated with positive grid 
circuits, Why would any one want to 
utilize them at all? The answer is to 
be found in (a) certain effects which 
are obtained when the grid is made 
positive and (b) from the voltage dis- 
tribution within a television receiver. 

Let us consider proposition (a) first 
We know that normally the grid is 
negative with respect to the cathode 
and under these circumstances elec- 
trons do not flow in the grid circuit. It 
is also generally accepted that under 
the same conditions the impedance 
between grid and cathode is very large. 
Actually, know, the input 
impedance depends upon frequency, 
decreasing as the latter How- 
ever, for the purpose of this discus- 
sion, we will consider the grid-to-cath 
ode impedance high if the grid is nega- 
tive with respect to the cathode 

Now let us see what happens when 
the grid becomes positive with respect 
to the cathode 
electrons from the cathode and current 
flows in the grid circuit. To be exact, 
electrons flow from the grid, through 
whatever resistance exists in the grid 
circuit, back to the cathode again. As 
far as the 


as we all 


rises 


The grid wires attract 


cathode is concerned, the 
grid has become an element similar to 
the plate 


Fig. 2. Sync separator stage used by 
Philco operates with a positive grid 
similar to that of the tube in Fig. 1. 


TO VERT SwEEP 
1OK 
TO HORIZ SWEEP 


INCOMING VIDEO = 
SIGNAL WITH SYNC 
PULSES NEGATIVE 


With the flow of current from cath- 
grid, the between 
two elements has 
Thus, if 1 volt is applied between grid 
and cathode, and a current of .25 mil- 
liampere flows, then the external cir- 
cuit 1000 ohms. 


ode to resistance 


these decreased. 


sees a resistance ol 


This is because 


IR 
00025 R 
l 
- 1000 ohms 
00025 
Applying a larger voltage 
between grid and cathode will cause a 
larger current to flow and it will be 
found that the resistance decreases still 
further. Eventually it may 
low 1000 ohms 
With this behavior in mind, let us 
insert a resistance in series with the 
grid as shown in Fig. 1A. If a value 
of 1 megohm is used, this resistance 
will be considerably than the 
grid-to-cathode impedance when grid 
current flows. Now apply a signal, in 
the form of a sine wave, to the grid. 
See Fig. 1B. On the positive half 
cycle, the grid will be driven positive 
and grid current will flow. The current, 
flowing chrough R,, will develop a volt- 
age having a polarity opposite to that 
of the applied positive voltage. This 
subtracted from the applied 
voltage, represents what the tube re- 
Thus, as R, is made larger, its 
voltage drop will approach that of the 
applied voltage. This will leave very 
little voltage between grid and cath 
ode (Fig. 1C), with the result that 
very little will appear in the plate 
circuit. In other words, by 
rangement we have effectively 
pressed the positive half cycle of the 
applied sine wave 
Throughout the negative 
with 


positive 


drop be- 


greate! 


voltage, 


ceives 


this ar- 


sSup- 


half cycle, 
the grid is negative 
the cathode, no grid current flows and 
the full value of the applied negative 
voltage appears between grid and cath- 
ode. This is amplified and appears in 
the plate circuit 

We have here a form of limiter cir- 
cuit and variations of this have ap- 
peared in television receiver syne 
separator Thus, Philco uses 
the circuit in Fig. 2 in its syne 
tor stages. A 10,000-ohm 
placed in series with the grid and then 
a l-megohm resistor is connected be- 
tween the end of the 10,000-ohm grid 


respect to 


circuits 
separa- 


resistor 1s 
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resistor and the positive plate. This 
places a positive voltage on the grid 
and causes grid current to flow through 
R, and R.. The combined resistance of 
R, and R, greatly exceeds the grid-to- 
cathode impedance so that the grid 
voltage is essentially zero with respect 
to ground 

Now, the video signal with the sync 
pulses negative is applied to this stage 
The negative sync pulses drive the grid 
negative, forcing the tube current 
and raising the plate voltage 
Positive syne pulses are developed in 
the plate circuit by this action. The 
rest of the video signal, being more 
positive than the applied sync pulses, 
is unable to affect the grid-to-cathode 
voltage. This is driving the 
‘rid more positive increases the grid 
current Which increases the 
drop across R,. This increase, in turn, 
counterbalances the greater positive 
voltage. Result: the positive video sig 
nal portions of the applied signal are 
effectively suppressed, which is the de 
sired action 

A situation which is somewhat simi 
lar to the foregoing is employed in a 
number of receivers to minimize the 
effects of noise. Such a circuit is shown 
in Fig. 5 and utilizes a 6BE6 syne clip 
per. The cathode of the tube is ground 
ed, which places grid 3 at zero poten 
tial, initially. The video signal fed to 
this obtained from the plate 
circuit of the first video amplifier and 
at this point the syne pulses extend up 
ward, in the direction. The 
positive pulse tips drive grid 3 
positive, current flows in this circuit 
and condenser C, charges up to the 
peak value of the syne pulses 
pulses, C, discharges somewhat through 
R, but the amount of 
small and is replenished when the next 
pulse arrives. At this instant 
amplified pulses also appear in the 
plate circuit of the 6BE6 
transferred to the 
systems 


down 


because 


voltage 


grid is 


positive 


SV ne 


Between 
voltage lost is 
same 


These are 
succeeding sweep 

The average ;otential of grid 3 is 
negative however, grid 1 
It is tied into the video detector circuit 
and receives the full video signal with 
the syne pulses negative. At the same 
time positive voltage is ap 
plied to grid 1 to offset the 
negative voltage of the 
The resulting d« 
thus hovers about zero 
positive or slightly neg 
upon the 
ing video signal and the setting of the 
“Fringe Lock” 
portions of the applied video signal at 
grid 1 do not 
voltage at this element because mak- 
ing grid 1 more 
grid current and this, in turn, increases 
the voltage drop across R, and R 

The conditions are thus so that 
with normal grid 1 permits 
electrons to flow through the tube 

Cons'de1 


Consider 


enough 
average 
signal 
grid 1 
slightly 
depending 


video 
voltage at 

being 
itive 
average value of the incom 


control rhe positive 


materially increase the 


positive draws more 


signals 
now, what happens when a 
pulse arrives. At grid 1 it 
will extend in the negative direction 
and drive the tube into cut-off. shut- 
ting off the flow of electrons. This pre- 


strong noise 
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vents the noise pulse, which is also at 
grid 3, from drawing grid current and 
consequently appearing in the output 
of the 6BE6 where it could disrupt 
sweep circuit operation 

The second class of positive grid cir- 
cuits contains grids which are positive 
with respect to ground (or chassis) 
but actually positive (te« nega- 
tive) with respect to the cathode. The 
technician runs into trouble with these 
circuits because voltage measurements 
are frequently made with respect to 
chassis and when a positive grid is un- 
covered in one of these voltage checks, 
the unwary technician feels 
that here is the seat of his trouble 

Positive grid circuits of this second 
type appear in a variety of stages 
Take, for example, the keyed a.g.c 
tube shown in Fig. 3. Note that the 
control grid of the 6AU6 is tied di- 
rectly into the plate circuit of the 
12AT7 video amplifier and therefore it 
has a positive voltage on it. To offset 
this, the returned to the 
125-volt terminal of the power supply 
Since the grid is positive by 115 volts, 
the difference between these elments is 
10 volts, Which is more than enough to 
keep the tube biased to cut-off 

The this particular ar- 
rangement from the fact that 
the video signal applied to the grid of 
the keyed a.g.c. tube must have all the 
sync pulses aligned to the same level 
To insure this, there is a d.c. path 
(here) from the video detector to the 
1ZAT7 video amplifier and from the 
video amplifier to the 6AU6 a.g.c. tube 
Inserting capacitive coupling between 
any of these points would remove the 
d.c. component of the signal and the 
level of the would no 
longer be the same for all pulses 

In this same keyed a.g.c. system, the 
d.c. potential of the plate (with re- 
spect to ground or any of the other 
tube elements) is negative 


cause 


less 


service 


cathode is 


reason tor 
stems 


syne pulses 


This is be 
the plate is triggered by a posi 
tive pulse of voltage obtained from the 
horizontal output transformer. This 
pulse is several hundred volts in ampli 
tude and it appears during the hori 
zontal retrace interval at the end of 
every line. At this same instant 
positive horizontal syne pulses appear 
at the control grid of the 6AU6, ove 
come the 10 volts bias here 


strony 


and drive 
The flow of 


plate circuit develops a 


the tube into conduction 
current in the 
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Fig. 3. A keyed a.g.c. stage in which 
the control grid is positive with re 
spect to ground. The grid is, however. 
negative with respect to the cathode. 


Fig. 4. Cascode amplifier civcuit with 
the second tube section grid positive. 


negative voltage 
and 
part 


across R,, R 


and R 
this me voltage is fed, in 
to the r.f. and video if 
an a.g.c. voltage 
rhe introduction of the cascode rf 
amplifier also brought with it a posi 
tive grid circuit. This is shown in Fig. 4 
where it can be seen that the plate ol 
the first rf. amplifier is tied direct] 
cathode of the second rf 
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Fig. 5. Sync clipper stage which op 
erates with a positive grid. See text. 
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WAVEFORM 
TRACING AID 


By LOUIS E. GARNER, JR. 


Fig. 1. The author us- 
ing the Tracing Aid. 
Since he is left-handed 
the rod is mounted at 
right, but should be re- 
versed for right-handers. 


A handy device for experimenters and service technicians 


which permits scope traces to be recorded permanently. 


often have occasion to record oscil- 
loscope waveforms in new circuits. 
But recording waveforms for future 
reference may be of value to almost 
any worker in the technical side of 
radio, electronics, radar, or television. 

The home experimenter, working 
with unfamiliar circuits, may wish to 
keep a record of the different wave- 
forms obtained as circuit parameters 
are changed. The student finds an im- 
mediate need for some method of pre- 
serving the waveforms of circuits he 
studies. Even the technician, working 
on a new TV receiver, may wish to 
record “normal” waveforms in critical 
circuits for which service data is not 
yet available 

Several methods of recording scope 
patterns have been tried, and all have 
certain limitations. Free-hand sketch- 
ing, for example, requires skill, and 
also makes it difficult to maintain ac- 
curate proportions in complex waves, 
as well as including the finer details. 
Direct tracing cannot generally be 
used, for even thin tracing paper dif- 
fuses the light too much and prevents 
a sharp image. Photography requires 
waiting until the film can be devel- 
oped and printed, and thus is not suit- 
able for immediate comparison when 
changes are made in the circuit. 

An easily built and quite simple de- 
vice, shown in use by the author in 
Fig. 1, permits oscilloscope waveforms 
to be recorded easily and quickly. The 
patterns obtained may be used imme- 
diately, as for comparing the input 
and output waveforms of a circuit, or 
for checking for variations in wave- 
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Pcie and development engineers 


form with circuit changes. The pat- 
terns are full size and accurate as to 
detail. 


Theory of Operation 


Basically, the device consists of a 
special mirror (Fig. 6) which has 
about 50¢% reflectivity and 50% trans- 
parency. Thus, when the mirror is zd- 
justed at a 45° angle (as shown in the 
sketch), the scope image is reflected 
over path A-B-C to the eye at the 
same time that the note pad can be 
seen over path D-B-C. The scope im- 
age, therefore, appears superimposed 
upon the note pad, and a direct trac- 
ing may be easily made, even by a 
comparatively unskilled operator. 

The note pad may be graph paper, 
if desired, and thus the traced image 


Fig. 2. How to prepare a dimestore mirror 
so that it can be used in setup. See text. 


will appear as on the 

Although a 
cated, this is 
modification of a 
mirror 


cope screen, 
mirror is indi- 
simple 
pocket 


special 
obtained by a 
dimestore 


Preparing the Mirror 
An ordinary dimestore pocket mir- 
ror may be changed to about 
50%. reflectivity by removing approxi- 
mately half the silver backing. This 
must be done by removing the silver 
in thin lines, so that the remaining sil- 
ver is evenly distributed over the 
mirror 

To do this, lay the mirror face down 
on a table and use a ruler and a sharp 
instrument (scribe, sharp nail, icepick, 
knife, or similar tool) to scratch a 
series of parallel lines on the back as 
shown in Fig. 2. The lines should be 
fairly close (about 3/64") and enough 
pressure should be exerted on the 
scratching tool to remove the silver 
but not to scratch the glass 

Scratch four sets of lines in the sil- 
ver backing ... one set parallel to 
each side and two sets at a 45° angle, 
forming the pattern shown in Fig. 3. 
This pattern “breaks-up” the mirror 
and avoids the effect of lines. A soft 
cloth should be used to remove the 
dust formed as the silver backing is 
scratched off. 

After completing this job, test the 
mirror by holding it at a 45° angle to 
make sure you can both see through 
it, and see a reflected image of objects 
in front of the mirror. 


give 


Mounting the Mirror 


Use your own ingenuity in mounting 
the mirror. The scheme used by the 
author is shown in Fig. 4 

A block of '%” thick wood was cut 
out about %” larger than the mirror 
used (all around). A rectangular hole 
was cut in the center of the block 
about 3/16” smaller than the mirror, 
and then a recess carved into one side 
in which the mirror could be fitted. 

Mount a 4%” dowel (wood, plastic, 
or metal) in one side of the wooden 
block. The length may be anything 
from 5 to 8 inches 

Finally, the mirror is placed in the 
recess and held in place with tape. 
The author used black Scotch elec- 
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trical tape, completely covering the 
block and giving the final product the 
appearance of having been molded 
from plastic. 

If preferred, a small metal plate 
may be cut out and used to hold the 
mirror in place. For that matter, the 
whole mounting may be made of 
metal, if desired, and if metal work- 
ing facilities are available to the 
builder 

The next step is to prépare the 
clamp which holds the mirror at the 
proper height and at the correct angle. 
A simple clamp may be made from a 
small piece of sheet metal, a 4” shaft 
coupler and a few small screws as 
shown in Fig. 5. The brass shaft cou- 
pler may be soldered to the sheet 
metal if steel is used, or screwed in 
place if aluminum sheet is employed. 

Should the constructor have solid 
metal stock and metal-working facili- 
ties available, the clamp shown in Fig. 
5 may be made in one solid piece, and 
the shaft coupler eliminated. 

The dowel mounted on the mirror 
frame fits into the hole in the shaft 
coupler and set screw “A” used to 
lock it in place. Set screw “A” thus 
serves to adjust the angle of the mir- 
ror and to lock it. 

A base plate is made by mounting 
a %” rod on a piece of %” plywood 
or board as shown in Fig. 7, and the 
clamp fitted over the rod. Set screw 
“B” serves to lock the clamp in posi- 
tion along the rod and thus serves as 
a height adjustment 

The 10” x 13” base plate serves as a 
“desk” for the note pad on which the 
patterns are traced. This size is ade- 
quate for a standard 8'” by 11” pad. 
If a smaller or larger pad is used, the 
size of the base may be changed ac- 
cordingly. Too small a base will re- 
sult in instability of mounting, how- 
ever 

The author is left-handed, and there- 
fore mounted the rod on the right 
side of the base, for ease in making 
sketches. If the user is right-handed, 
mount the rod on the left side of the 
base 

Finally, the mirror, clamp, base, and 
rod are assembled into the complete 
unit shown in Fig. 7. Once this is 
done, the device is ready for use 


Adjustment and Use 


To use the Tracing Aid, first adjust 
the mirror to a 45° angle and lock it 
in place with set screw “A’’. Place the 
device in front of the scope and ad- 
just the height of the mirror until its 
center lines up with the center of the 
scope screen, locking it in place along 
the vertical rod with set screw “B 

The eye is placed directly above the 
as shown in Fig. 6, and the de- 
vice moved back and forth until dis- 
tance A-B equals distance B-D. This is 
necessary so that the superimposed 
scope image will appear to fall on the 
surface of the pad and not above or 
below it A check on this may be 
made by moving the eye forward and 
back. With the distance properly ad- 
justed, the image stays in place on the 
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mirror 


Fig. 3. The pattern to 
be scribed on mirror. 


pad. If the distances are wrong, the 
image will appear to move over the 
surface of the pad 

Normal room lighting should be 
used so that the pad is well-illumi- 
nated. If sufficient light is not avail- 
able, a desk lamp may used to light 
the pad directly 

The image on the screen of the CRO 
will appear superimposed on the pad, 
full size, and not distorted. It will 
be perfectly clear and sharp, and may 
be easily traced with a pencil or pen. 
A little practice is necessary at first, 
but the proper technique is soon ac- 
quired. 

Since a reflected image is seen, it is 
inverted with respect to the pattern 
on the scope. If, for any reason, a 
“right side up” tracing is required, 
simply reverse the connections to the 
vertical deflection plates of the scope. 
These connections will generally be 
found on a plate on the back or side 
of the scope 
vided with an “image reversing” 
switch in the front panel 


Some scopes are pro- 


Application 


Two typical patterns traced with 
this device are shown in Fig. 8 In 
8A a saw-tooth is shown, and in 8B 
a sine-wave is illustrated. Note how 
sharp the peaks of the saw-tooth are 
and how clean the sine-wave is 

Probably the chief use to which the 
Tracing Aid will be put is for simply 
recording waveforms in circuits for 
future reference. It is ideally suited 
for this, since the tracings are full 
size and may be made on graph paper 
If copies are desired, as in making re 
ports, simply replace the pad with ad 
ditional sheets with carbon paper be- 
tween each sheet. Use a harder pencil, 
or a ball point pen, and apply some- 
what greater pressure when making 
the tracing 

Another valuable application is in 
comparing the input and output wave 

(Continued on page 119) 


Fig. 8. Patterns traced with the Tracing 
Aid. (A) a saw-tooth and (B) a sine wave. 


Fig. 4. How mirror is 
mounted in the frame. 
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Fig. 5. Details for making 
the mirror mounting clamp. 


SPECIAL 
MIRROR 
(SEE TEXT) 


Pad 


Fig. 6. Setup for tracing wavelorms using 
the easily-built reflecting mirror device. 


Fig. 7. Mounting rod on the plywood base. 
The mirror. clamp, base. and rod can then 
be assembled into complete tracing unit. 


amplifier appears, at first glance Fig. 1. Front panel view of the 9$9-A transcription 


Jom new Scott 99-A_ transcription 


“ ” lifier. i it i ined. 
to be a “front end” or equalizer- amplifier. This 10-watt unit is self-contained 


preamp, yet actually it is a complete 4 
10-watt amplifier, power supply, and 
equalizer-preamp all packaged in a 
wy “ae ey yaaa Technical details on a 10-watt amplifier which includes a 

eer | . wee F z s 

Since heat dissipation as well as the | li d . | h : 
size were important, engineering stu- power supp y, equa izer, an preamp ona sing € chassis. 
dies made at the time this amplifier 
was being designed showed that a 10- 
watt power output would be most radiated from, the plane surfaces of ing over-all quality a power out- 
feasible. Higher power outputs would the all-aluminum chassis. Scientifically put system 
add considerably and undesirably to designed slots in the case, located di- Also engineered into the output sys- 
the size and would also dissipate too rectly above the output tubes, aid heat tem were the self-balancing phase in- 
much heat to be radiated comfortably dissipation by the convection of heated verter circuits Which have been stand- 
from a sheet metal cover. The 10-watt air rising through these slots. ard on H. H. Scott amplifiers for six 
output proved satisfactory for reasons The reliable 6V6 output tubes were years. These circuits automatically 
to be discussed shortly. chosen because they produced the 10- balance the output tubes, reducing 

Beam power tetrode output stages watt output with less heat and less’ distortion and making unnecessary 
were chosen for several reasons. The distortion than any other tubes tested any readjustments after replacement 
greater efficiency of th: beam power With carefully engineered inverse of output tubes in use. 
tetrode meant less power lost in heat feedback, it is possible to achieve ex- Another factor of output systems 
and more developed in sound output tremely low levels of distortion. At 10 receiving careful attention was the 
This efficiency also allowed use of watts, harmonic distortion is less than — often overlooked requirement of clean, 
fewer driving stages which further de- 8 per-cent. At full rated output the symmetrical clipping On sudden 
creased over-all heat and bulk. Con first order difference tone intermodu- peaks of music and sound, any ampli- 
sidering all factors, use of beam power lation distortion is less than .3 per- fier will clip to some extent. Some 
tetrodes meant a reduction in gener- cent. This latter type of distortion is amplifiers may indicate extremely low 
ated heat by almost two-to-one. The closely allied to that harsh, discordant distortion levels up to their rated un- 
final system does not overheat, in fact growling most noticeable and offensive distorted output, and yet above these 
the metal cover becomes only moder- to the human ear. This distortion ratings the clipping may not be clean 
ately warm to the touch. The heat component measurement then repre- and = symmetrical tagged = = clipping 
generated is conducted through, and sents the best criterion for determin- causes extraneous damped transient 

effects, which sound very harsh and 


Table 1. Suggested equalizer settings for a variety of record labels. discordant, to be introduces This was 
avoided in the 99 by careful engineer- 
ing to insure that any clipping would 
be both clean and symmetrical! As 
long as this requirement is met, the 


33's AND 45 RPM RECORDS 


MAKE TURNOVER ROLL-OFF MAKE TURNOVER ROLL-OFF 
Atlantic London : * , 
Bartok : Lyrichord (new) a human ear is unable to detect sub- 
Blue Note Jazz 2S : Mercury % Stantial amounts of clipping, and the 
Caed MGM PE 
’ m 
} mom + : aauhe over-all result is an output system 
Capitol rs : Philharmonia which, though rated at 10 watts, gives 
Capital Cetra . Polymusic : . ‘ . , 
ps a er ; RCA Victor performance audibly equal to much 
Cotembie pomngion higher formal power ratings 
. , t E T 
ee a hat a 10-watt power amplifier with 
ae (some) associated power supply is incorpor- 
Rentacie ES nm Sack Guild ated into so compact an enclosure 
Haydn Society Westminster while still including sensitive low-level 


For inside band of binaural records roll-off should be set at ‘‘Flat"’ preamplifying and equalizing circuits, 


78 RPM seemed to make the hum problem im- 
portant. Since d.c. heater operation 
a Se ae was not feasible because of space 
Columbia considerations, an all-aluminum chas- 
aces ace’or sis was used to minimize circulat- 


ing and ground currents which, in 
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a steel chassis, would contribute to 
hum pickup Positive bias on the 
heaters, together with an adjustable 
center-tapped hum-bucking poten 
tiometer, reduced hum still further 
as did careful engineering of parts 
placement (Fig. 2) and shielding of 
all low level circuits. This attention 
to detail brought over-all hum to the 
unusually low level of better than 80 
db below full output, a level compara- 
ble to that generally achieved only by 
d.c. on the heaters. See Fig. 4 for the 
schematic of the amplifie 

The over-all frequency response is 
flat from 20 eps to 30,000 cps. Above 
30,000 cps the response is rolled off in 
order to prevent possible ultrasoni 
oscillation. Such oscillation is often 
caused by unavoidable stray coupling 
between external input and output 
connections when amplifiers have un- 
necessarily extended frequency re- 
sponse. While such oscillation is, in it- 
self, inaudible to the ear, it overloads 
the amplifier, causing noise and dis 
tortion in the audible range 

Another feature, usually found only 
in higher priced amplifiers, is the 
sharp-cut-off rumble filter which pre- 
vents sub-audible overload below 20 three-position bass turnover and treble 
cps Unless the low-frequency re- roll-off controls are provided. These 
sponse is limited sharply below the separate controls are patterned after 
lowest audible notes, sub-audible sig- those first announced in the H. H 
nals may be generated by eccentricity Scott 212-A amplifier which was cata 
of the record center hole and by turn- logued in 1950 but only few made be 
table rumble These sub-audible sig- cause of Korea and parts shortages 
nals often are sufficiently large to While two controls must be adjusted 


Fig. 2. Top view of the 99-A. showing major assemblies and parts placement 
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cause amplifiers to operate in almost for equalization, this type of control 
continuous states of overload. Acous- is inherently a simpler and less costly 
tical feedback from the loudspeaker to means of equalization than the some 
the pickup cartridge is also decreased what simpler-to-operate single control 
considerably by eliminating sub-audi- giving the complete equalization curve 
ble, but high power, low-frequency In order to give maximum equaliza 
signals tion flexibility, a study was made of Fig. 3. Equalization curves for the 99-A. 

For record equalization, separate (Continued on page 122) Data on other records is given in Table 1. 


RELATIVE OUTPUT (DECIBELS) 
8 ; 


s 


Fig. 4. Complete schematic diagram of the 99-A. The power supply and equalizar-preamp are housed on the same aluminum chassis. 
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By GUY B. ENTREKIN 


Chief Product Eng., International Resistance Company 


Extensive laboratory tests insure reliable service 


from the components used in electronic equipment. 


FE HAVE become so used to taking 
the reliability of electronic compo 
nents for granted that we often for- 
get “how they got that way.” Since the 
performance of even the most 
rate equipment depends on many small 
and relatively inexpensive parts, the 
reliability of a 10-cent resistor is just 
as important as the most complicated 
tube 
One example of the lengths to which 
manufacturers go to insure the relia 
bility of even small components is typ 
ified by the program 
at International Resistance Company 
Philadelphia, Its 
approximately a half-million resistors 
a year putting them through a wide 
variety of uniformity 


elabo 


resistor testing 


laboratory checks 


tests to insure 
quality, and performance 
For example, MIL specifications for 
all types of 
der load 
conditions of various applied voltages 
and temperatures. IZRC util 
1ZeS load-life 
like pictured on this 
cover this page, to 


tests 


resistors require tests un 
These tests are made under 


ambient 
several 
that 
and on 
load-life 
precision-engineered 
approximately 
and is uniquely 


massive ovens 
month's 
per form 
Keach of 
ovens can 


these 
test 
1200 resistors at a time 
designed to meet the 
to ful 


these 


variety of conditions necessary 


fill military and customer 
tions for load-life testing 


specifica 


The ovens are designed so that vari- 


ous voltages can be applied to produce 
whatever wattages are specified in the 


test of a 


sistors 


particular resistor. The re 
are supported in such a way 
that the heat dissipated by one resis 
unit being 
“Still air,” rather than circu 
lating air, is maintained 
ovens as an added safeguard to guar 
antee conformity 

Another interesting aspect of 
specifications for load-life 
that ovens be equip 
ped to feed loads intermittently to the 
During test, 
mally applied for 1's hours, then cut 
off for '2 hour, then applied for 1! 
hours, alternating on and off for the 
full test period 

This intermittent application of the 
load produces a 
effect. important 
heating and cooling of any 


tor does not affect another 
tested 


testing is 
the requirement 


resistors loads are nor 


temperature cycling 
because continuing 
resistor in 
troduces stresses similar to those ob 
tained when equipment is 
and off 

The actual voltages applied to re 
sistors during test depend on their re 


turned on 


range and ambient 
ture of the test 


sistance tempera 


These load-life oven 


These massive load-life ovens in IRC‘s resistor test section operate 24 hours a 
day. testing hundreds of resistors of every kind. Resistors hang in trays which 
are individually controlled at varying loads depending on the test being made. 


within the 


MIL. 


Moisture cycling box which can dupi- 
cate any humidity conditions called for 
by MIL specifications for testing resistors. 


have a test voltage range of 0 to 759 
volts more than adequate for stand- 
ard testing since the majority of all re- 
test at 500 volts or less Foi 
tests requiring the application of higher 
a specially 
the test section is used 

Since the load-life ovens operate 24 
day, 7 
matic recording equipment and built-in 
safety devices of many used 
to give tight control over testing In 
every test run, intermittent reading 
are taken to trace the pattern of resist- 
MIL specifica- 
require at 
thousand 


sistors 


voltages designed oven in 


hours a days a week, auto- 


types are 


change with time 
usually 
readings pet 
More 
tests require them 

Testing a single 
take six weeks or longer deper 
number and type of tes 
undergo. Where a shel 

indicated 


ance 
least four 


test 


tions 
hours of 
frequent readings are taken if 
group of resistors 
may 
ing on the 
they must 
life test is 
stored under the same or 
conditions than they would 
ter in a distributor's stock or in a local 
rvice and are pe 
‘sted for as long 


resistors al 
more severe 


encour 


riodically 
as three years 


shop 


‘st insures that resistors will not 

‘riorate in stock while awaiting us 

Resistor testing is an_ involved 
lengthy, often undertaking 
but it has made an invaluable contri 
bution to the development of new and 
better electrical equipment and the 
amazing reliability of such gear under 
ill conditions 

This is just one example of the in- 
finite pains manufacturers take to in- 
sure uniform, inexpensive, and reliable 
components 

It is such painstaking 
procedures that U. S.-built electronic 
equipment has earned a reputation for 
excellent performance that is second 
to none in the world z{T) 
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laborious 


because of 


A NEW LINE OF HI-FI SPEAKERS 


HARRY F. OLSON FP JOHN PRESTON 


RCA Laboratories, Princeton, N. J. 


EGINNING with the 
the direct-1 


advent of 
idiator, dynamic 

loudspeaker has exclusively 
used with the electronically amplified 
disc phonograph, tape repro- 
ducer, and television in turn. Its use 
type sound 
tems is due to the simplicity of con- 
struction, small requirements, 
and the fundamental relationship be- 
tween the acoustical load 
and the total accoustical impedance of 
the vibrating system. In a properly 
designed loudspeaker, this fundamen- 
tal relationship leads to a uniform re- 
sponse frequency 


radio, 


been 
magnetic 


in home- reproducing sys- 


space 


resistance 


characteristic Ex- 
tensive research and development dur- 
ing the past five resulted 
in many outstanding improvements 
in the performance of direct-radia- 
tor loudspeakers, including 
response frequency 


years have 


smoother 
characteristics 
patterns, improved 
response and lower 


broader direc tivit 


transient non 
linear distortion 

It is the 
describe the 
which have 
new line of higch-tf 


tor loudspe ikers 


this article to 
these develop 
culminated in a 
direct-radia 


purpose of 
results of 


ments 


High-Fidelity Loudspeakers 

The RCA Types SL-8 and 
shown in Figs. 1 and 2, are extended 
frequency range, 8- and 12-inch, sin 
gle cone speakers developed and de- 
signed for high-fidelity applications 
Particular efforts were made to ob- 
tain a uniform response frequency 
characteristic. A loudspeaker without 
will introduce fre- 
quency discrimination, will not exhibit 
and will tend 
noise The 

characteristic 
loudspeakers 
employing a particular shape of the 
curvilinear cone, a specially developed 
pulp for the material of the and 

damping ring in the suspen 


SL-12, 


this characteristic 


good transient response 
to accentuate smooth re- 
exhibited by 


obtained by 


sponse 


these was 


cone, 
outer 


February, 1954 


Fig. 1. (left) The RCA Type SL-8. 8-inch speaker. 
Fig. 3 (right) The 15-inch “Duo Cone” 


12-inch unit. 


Fig. 2 (center) The Type SL-12 
loudspeaker, the Type LC.1A. 


Direct-radiator loudspeakers —RCA's final results 


of five years of research and development work 


sion of the which 
matched terminating 
pedance for the cone 

The transient 
to the response 
tic. This relationship 
loudspeaker with a uniform response 
frequency will exhibit 
good transient response. In wide fre 
quency range loudspeakers, it is im- 
portant that the directivity pattern be 
broad and uniform in order to reduce 
frequency 


cone provides a 


acoustical im 


related 
frequency characteris 
that a 


response 18 
shows 


characteristic 


discrimination for observa 
tion points removed trom the axis 
The shape and material of the 
play important 
the directivity 


and 


cone 
roles in determining 
loud 


‘ xperi 


pattern of the 
speaker were selected 
mentally 

Nonlinearity in a= spe 
when the 
teristic 


sake occurs 


force vs displacement charac 
deviate from a straight line 


In a lightweight cone this deviation 


occurs at a relatively mall input 
important that the 
enough to handle the 
without producing 


were 


therefore, it is 
cone be 
vibratory 
distortion 


strong 
forces 
These 
observed in this design 

The physical 
RCA Type SL-8 are as follows: over 
all diameter, 8! inches; depth, 4'4 
inches; magnet weight 6.8 ounces 
and electrical impedance, 8 ohms. The 
physical specifications tor the RCA 
Type SL-12 are: over-all 
2% inches; 
weight, 145 
8 ohms 

The Type LC-1A, shown in Fig. 3, 
“Duo Cone” loudspeake1 Every 


precautions 


specifications for the 


diameter, 
depth, 6% inches; magnet 


ounces; and impedance, 


Is a 


known acoustical principle 
retical and experimental, that 
result in an improved loudspeake 
employed in the re¢ 
development, and design of thi 
The Type LC-1A'! was first announced 
and demonstrated at Tanglewood 
Massachusetts, in July 1947 Since 
that time, it has been sold to broad 
cast and television 
and other 
ty sound installations 

One of the outstanding features of 
the original LC-1A speaker was it 
broad pattern Thi ha 
further in the 
new design and the respons 


both theo 
would 
has been earch 

unit 


tation recording 


studios users 


of high-quali 


lirectivity 


been broadened even 
frequen 
cy characteristi« 
These characteristi« have 


tained by the use of the 


made more uniform 
been ob 
following new 
features a seru of 
placed upon the 


com a 


conical dome 
urftace of the larwe 
damping rin in the outer 


suspension of the large com which 


provides a matched terminating acou 


tical impedance for the large cone 


and a multiple vane deflector in front 
of the hi 


of cones 


h-frequency con he serie 

breaks up the symmetry of 
the unit and thereby eliminate 
which normally characterizes 
shape The high-fre 

quency efficiency is 

the s i pl Into 
frequency 
thereby increasing the acoustical load 
imposed upon the small cone. At the 
same time, the conical diffusers in 
rease the distribution angle due to a 
reduction of the propag 
in the low-frequency 


inter 
ference 
a symmetrical 
improved bec: 
which the 
reduced 


cone operates is 


ation velocity 


cone and due to 


69 


; 


| 
| 


400 


FREQUENCY 


600 1000 


IN CYCLES PER SECOND 


2000 4000 


Fig. 4. Response frequency characteristic of the RCA Type SL-8 loudspeaker. 


Fig. 5. (A) Outer suspension for a direct- 
radiator speaker. (B) normal vibration of 
the suspension, (C) resonant vibration of 
the suspension in-phase with the cone, (D) 
resonant vibration of the suspension out 
ofl-phase with the cone of the speaker. 


Fig. 6. Suspension with a rubber damper. 


diffraction of the sound emitted by the 
high-frequency cone. The purpose of 
the two-vane deflector is to increase 


Fig. 7. Response frequency characteristic of 


the radiation angle in the frequency 
range above 10,000 cycles to conform 
to the directivity pattern of the re- 
mainder of the frequency range. The 
damping ring in the outer suspension 
of the low-frequency cone eliminates 
mid-frequency 
pension. It also provides a terminat- 
ing acoustical impedance for the large 
cone, thereby eliminating standing 
waves in the cone. The final result 
is a very response frequency 
characteristic, a broad directivity pat- 
tern, and low nonlinear distortion 

The physical specifications of the 
Type LC-1A are as follows: over-all 
diameter, 17 inches; depth, 77,4 inches; 
magnet weight, 2% pounds; and im- 
pedance, 16 ohms 


resonance of the sus- 


smooth 


Performance Characteristics 


Response Frequency Characteristics 
The response frequency characteristic 
depicts the sound pressure output of 
the loudspeaker at some specified ob- 
servation point, usually on the axis, 
as a function of the frequency. Of all 
the performance characteristics of a 
speaker, the response frequency char- 
acteristic is the most useful and im- 
portant because it conveys the most 
information. The response frequency 
characteristic of the RCA Type SL-8 
is shown in Fig. 4 It will be seen 
that response covers a very wide fre- 
quency range for a loudspeaker of this 
size 

This uniform characteristic was ob- 
tained by employing a_ particular 


a Type SL-8 without suspension damper. 


T 


4000 


shape of the curvilinear cone, a 
cial pulp for the material of the cone, 
and a damping ring in the outside 
suspension of the cone. The material 
and shape of the cone were determined 
from made to obtain a smooth 
response frequency characteristic and 
a broad directivity pattern. The inter- 
nal damping in the pulp of the cone 
plays an important role in the shape 
of the response frequency characteris- 
tic. The shape of the cone influences 
the high-frequency response and the 
directivity of the cone. After the shape 
and material of the cone had been 
determined it was found that addi- 
tional damping was required in the 
suspension system to smooth out the 
response 


spe- 


tests 


The outside suspension of the cone 
consists of a corrugated disc which 
flexible connecting means 
between the cone and the fixed sup 
port, as shown in Fig. 5A. The normal 
mode of vibration of the cone and sus- 
shown in Fig. 5B The 
maximum excursions of part ol 
the suspension and cone are shown 
by the dotted. lines. It will be seen 
that the amplitude falls off gradually 
in the suspension from the 
the cone to the fixed outside 
fortunately, a suspension 
behave in this manner throughout the 
frequency range, but breaks into re- 
sonance in the mid-frequency range 
The amplitude of the suspension is 
thus greater than that of the cone, 
as shown in Figs. 5C and 5D. The 
vibration of the suspension is in phase 
with the cone, as shown in Fig. 5C, 
and out-of-phase, as shown in Fig 
5D 

In the past, the procedure has been 
to coat the suspension with some 
highly viscous material, such as vis- 
coloid, thereby providing damping 
which reduces the amplitude at re- 
sonance. In this way, the 
is smooth and free from the peak and 
the dip. The objection to the use of 
viscous materials is that these ma- 
terials tend to dry out, with the re- 
sult that the damping efficiency is lost 
The vibration can be controlled and 
the effects of any resonance reduced 
to a negligible amount by means of a 
special rubber damping ring, as shown 
in Fig. 6. The curve of Fig. 7, taken 
without the damping ring, can be com 
pared with that of Fig. 4 taken with 
the damping ring. It will be seen that 
the response frequency 
without the damping ring exhibits a 
peak and a dip at 850 and 1050 cycles 
respectively. Furthermore, the high- 
frequency response is not as smooth 
as that with the damping ring. This 
shows that the damping ring provides 
a better impedance 


prov ides a 


pension 1S 


each 


edge of 
edge. Un- 
does not 


response 


characteristic 


acoustical termi- 
High-frequency 
started at the 


flow out in the cone, 


nation for the cone 


vibrations voice coil 
from the 
cone into the suspension and damping 


ring, 


then 


and are absorbed in this system 
standing 
the cone, which would lead to a ragged 


As a consequence, waves in 


response frequency characteristic, are 
reduced to a negligible quantity 
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Fig. 8. Response frequency character 
istic of the Type SL-12 specker.aum 


The response frequency characteris- 
tic of the Type SL-12, taken in the 
RCA Type SC-8 cabinet, is shown in 
Fig. 8. This loudspeaker covers the 
frequency range from 50 to 15,000 
cycles with very uniform output. The 
same features were used in the Type 
SL-12 as in Type SL-8 to obtain uni- 
form response 

The response frequency characteris- 
tic of the Type LC-1A is shown in 
Fig. 9. The new features which have 
resulted in the improved performance 
follows: a conical 
domes or cones placed on the surface 
of the large a damping ring in 
the outer suspension of the large 
cone which provides a matched termi- 
nating impedance for the 
large multiple vane de- 
flector in the high-frequency 
cone 


The 


are as series of 


cone 


acoustical 


and a 
front ol 


cone 


action of the damping ring in 
the outer suspension of the cone is 
the that of the Type SL-8 
and need not be discussed further 

It was considered 
the response of the LC-1A 
loudspeaker in the frequency range 
from 2500 to 8000 cycles. The output 
in this range is supplied by the high- 
frequency unit. The output of any 
direct radiator loudspeaker can be in- 
reducing the angle 
the loudspeaker radiates 
case, it would necessitate a 
reduction of the angle of the low- 
frequency cone. By cementing small 
cones to the large cone, as shown in 
Fig. 3, the radiation angle into which 
the high-frequency 
reduced without affecting 
tive angle of the large cone 
ter 


same as 
desirable to in- 


crease 


creased by solid 
into which 


In this 


cone operates 1s 
the effec- 
As a mat- 
of fact, the radiation angle of the 
large cone is increased as will be 
shown in a later section 

The two-vane deflector operates in 
the region above 10,000 cps to smooth 
the response and broaden the direc- 
tivity. Since the purpose of the de- 
flector is related to the directivity, the 
action will be explained in the next 
section 

Directional Characteristics®: The di- 
rectional characteristic depicts the 
sound output of the loud- 
speaker as a function of the angle 
with respect to some reference axis 
of the system. In general, the refer- 
ence axis is the symmetrical axis of 
the loudspeaker 

The directivity pattern of a direct 
radiator loudspeaker is a function of 
the ratio of the effective radiation 
dimensions of the cone to the wave- 
length, the velocity of sound in the 
material of the cone, and the geo- 
metrical configuration of the cone. 
Thus there are three ways to estab- 
lish the directional characteristic of 
a direct radiator loudspeaker This 
will now be illustrated 

Fig. 10 illustrates the role of 
shapet and material of the 
determining the directivity 
The cone angle in Fig. 10A 


pressure 


the 
cone in 
pattern 
is 90 de- 
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Fig. 9. Response frequency character- 
istic of the Type LC-1A loudspeaker. 


Fig. 10. Wavetronts emitted by vari 
ous cones. (A) cone with an angle of 
90 degrees, (B) cone with angle of 135 
degrees, (C) cone with angle of 135 
degrees and a very slow propagation 
velocity of the speaker cone. ax» 

The velocity of wave 
tion, V-, in the 
velocity of wave propagation, V.«, in 
air. Under these conditions, the 
emits practically a plane wavefront in 
the high-frequency region, which is 
manifested as a very narrow directiv- 
ity pattern. The directivity pattern can 


grees propaga- 


cone is 14 times the 


cone 


Fig. 11. Directional characteris 
tics of the RCA Type SL-8 speaker. 


eo Wave front 
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Fig. 12. Directional characteristics of the RCA Type SL-12 loudspeaker. 
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Fig. 13. Divectional characteristics of a 15” and 2'2” speaker. See text. 


be broadened by using a cone with a 
wider angle. The cone angle in Fig. 10B 
The velocity of wave 
propagation in the cone is the same as 
in Fig. 1OA. The emitted wavefront is 
convex, and as the radius of curvature 
of the wavefront decreases, the direc 


is 135 deprees 


tivity pattern becomes broader. There- 
fore, the directivity pattern of the 
cone of Fig. 10B will be broader than 
that of the cone of Fig. 10A The 
radius of curvature of the wavefront 
can be decreased further by reducing 
the velocity of wave propagation in 


the cone. In Fig. 10C, the velocity 
wave propagation, V+, in the cone is 
equal to the velocity of sound 
pagation, V.4, in air. The radius of 
curvature is reduced and, as a result, 
the directivity pattern is broadened. 

The shape and material of the cone 
in the Types SL-8 and SL-12 loud- 
speakers, have been determined from 
these principles. They give as broad 
and uniform directivity patterns as 
possible and still retain uniform re- 
sponse, low distortion, and adequate 
power handling capacity. The direc- 
tional characteristics of the Types SL- 
8 and SL-12 are shown in Figs. 11 and 
12. The directivity patterns are ex- 
ceptionally broad and uniform, with 
respect to frequency, for single cone 
loudspeakers. 

In a two-unit loudspeaker 
ing a large cone for the reproduc- 
tion of the low-frequency range and 
a small cone for the reproduction of 
the high-frequency range, a uniform 
directivity pattern can be obtained 
over the entire audio frequency range. 
This is because the ratio of wave- 
length to linear dimensions can be 
employed in addition to the expedients 
used in the cone of the loudspeakers, 
Types SL-8 and SL-12. This is illustrat- 
ed in Fig. 13 in which the directivity 
patterns of 15-inch and 2'4-inch loud- 
speakers are 


pro- 


employ- 


compared for a six to 
one ratio of frequency, that is, for a 
constant ratio of diameter to wave- 
length. Fig. 13 shows that the direc- 
tivity pattern of a 15-inch loudspeaker 
at 200 and 1000 cycles corresponds to 
that of a 2's inch loudspeaker at 1200 
and 6000 cycles. These 
were used in designing the two units 
of the LC-1A 

In addition, in the 
loudspeaker, the small 
are attached to the wide-angle 
reduce the velocity of wave 
tion in the large cone. This broadens 
the directivity pattern of the low-fre- 
quency cone In the high-frequency 
range, the sound emitted by the high- 
frequency diffracted by the 
cones attached to the large cone which 
broadens the directivity pattern of the 


relationships 


LC-1A 
which 


cone 


Type 


cones 


propaga- 


cone 1S 


Fig. 14. Directional characteristics of the RCA Type LC-1A loudspeaker. See text for a full discussion of these characteristics. 
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the 


de- 


high-frequency cone. Then, in 
region around 10,000 cycles, small 
flectors are used to broaden the direc- 
tivity pattern of the small cone to 
conform with the directivity pattern 
of the remainder of the frequency 
range 
The directional of 
the Type LC-1A shown in Fig. 14 
It will be seen that uniform directivity 
is obtained over a total angle of 140 
grees for the entire audio frequency 
inge. These 
by the of 
to directivity 
Nonlinear 
cs: This 
total 1 
cent of 
oft the 
The 
rie 
tortion 
rhe 
characteristics 
inputs of 
shown in 
deliver a 
the average 
of watt 15 
distortion exceedingly 
for the low-frequency range. Howevet 
if a made for the power 
distribution with respect to frequency 
the average orchestra, the distor- 
for one watt input will be 
shown in Fig. 16. Now the distortion 
is under per the 


characteristics 


are 


de 
obtained 


relating 


patterns are 
the principles 
outlined in this 
Distortion Characteris- 
characteristic depicts the 
nonlinear distortion in per- 
the fundamental function 
frequency 1 specified input 
obtained by 
nonlinear dis- 


use 


section 


m.s 
as a 
for 
ones shown 
of an 
analyzer 
nonlinear 
ol 


were 


ins automatic 
distortion 
the 

one half and 
Fig. 15 rhis 
sound level of 


living 
Fig 


frequency 
Type SL-8 for 
one watt are 
speaker will 
93 decibels in 
for an input 
shows that the 
except 


room 
one 
Is low 


correction i 


for 
tion as 
one-third cent 
entire audio frequency 1 

These same 
Type SL-12, for 
watt, 
essential 


ove! 
ange 
for the 
inputs of one-half and 
are shown in Fig. 17. The 
difference between the dis- 
characteristics of the Types 
and SL-1 that the 
tortion in the 12-inch loudspeaker is 
than that of the 8-inch loud 
peaker in the low-frequency range 
The nonlin 
characteristics of the Type LC 
inputs of 1, 2 
Fig. 18 
to the 
a negligible 
fundamental 
the loudspeaker 
reproduction 


characteristics 
one 


tortion 
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mental resonant frequency of the 
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it 
be 
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nonlinear distor- 
the frequency 
100 to 800 eycles contains 
both speech 
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Since 


source 
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range 
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and 
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strength 
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Distortion frequency curve of the Type SL-8 for ‘2 and 1 watt inputs. 
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Fig. 16. Distortion frequency characteristic of the RCA Type SL-8 for an 
input of one watt having the frequency distribution of orchestral music. 
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Fig. 17. Distortion frequency curve of the Type SL-12 for 42 
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Fig. 18. Distortion frequency curve of the Type LC-1A for 1. 2, and 5 watt inputs. 
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SUDDEN warm-up during the night 
had left the entire city wrapped in 
a thick blanket of fog. As Barney 
entered the service shop that February 
morning, he thought to himself that 
this would probably be a “hot” tele- 
Vision reception day in the ultra- 
fringe area. The moisture-saturated 
air on the ground with drier air above 
it usually produced a condition in the 
troposphere favorable for bending TV 
signals back to earth 

When he opened the door of the 
service department, he saw his hunch 
had been right A chassis on the 
trial-run bench was displaying a 
steady, crystal-clear picture. As Bar- 
ney watched, another channel was 
switched on and then another and an- 
other until five different pictures were 
revealed. When the program carried 
by each channel came into view, the 
fine tuning was adjusted and the vol- 
ume was cut down to zero and then 
brought back up. Yet the only other 
person in the room was Mac, and he 
was sitting on a stool clear across the 
room from the set 

“Hey!” Barney exclaimed, “what's 
going on here? How are you doing 
that?” 

“Now calm down, Buster, or you'll 
flip your lid,’ Mac admonished. “It's 
being done with this new Regency re- 
mote TV tuner,” he explained as he 
tapped a small mahogany cabinet rest- 
ing in his lap. Watching closely, Bar- 
ney saw the picture and sound were 
being manipulated by two large dual- 
dials on the face of this cabinet; and 
he also noticed the unit was connected 
to the set by a cable about the size of 
a pencil 

“How does it work?” Barney asked. 

“Inside the cabinet is a complete 
cascode tuner with its own power sup- 
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REMOTE CONTROL AND COLORED SNOW 


ply. These concentric dials on the 
right select the channel and adjust the 
fine tuning in the usual manner. The 
output of the tuner feeds through that 
small coaxial line to the input of the 
set's if. system. Another connection is 
made to the receiver's audio system so 
that this outside dial on the left can 
adjust the volume. Finally, the remote 
control unit generates a d.c. voltage, 
either positive- or negative-going, the 
amplitude of which is controlled by 
the inside dial on the left; and this 
voltage is fed to the set for varying 
the contrast of the picture. A ‘local- 
distance’ switch on the back of the 
unit permits placing proper bias on 
the tuner for extremes of signal 
strength.” 

“Now let me get this straight,” Bar- 
ney interrupted. “If I understand you 
correctly, that same little concentric 
cable is carrying an if. signal from 
the remote control unit to the set, an 
audio signal from the set to the unit, 
and a d.c. voltage from the unit back 
to the set. Why that little old chunk 
of coax must be busier than a party 
line the. night the banker's wife left 
town with the traveling salesman! 
How do all those signals keep from 
getting into each other's hair?” 

“A good question,” Mac said with a 
chuckle. “It is all done with an ar- 
rangement of chokes, blocking con- 
densers, and filters inside a small 
potted unit mounted inside the set 
chassis. The coax line goes to this pot- 
ted unit, and then leads go from it to 
the various sections of the receiver con- 
trolled. Here,” he said as he tossed a 
yellow-covered instruction book across 
to the boy. ‘““Take that home with you 
tonight and see if you can figure how 
it is done by looking at the diagram.” 

“Can you hook that outfit on to any 


receiver?” Barney wanted to know. 

“Just about any. It comes in two 
models: one for with an if. 
around 21 megacycles and another for 
sets with an iff. near 41 megacycles 
A set with an odd i.f. too far removed 
from these standard frequencies could 
not use the remote tuner. Neither 
could the remote control be applied to 
an old set using manual gain control 
without a.g.c. But outside of such rare 
cases, the device will work on any set. 
It functions equally well with split i.f 
and intercarrier systems. When you 
want to use it for u.h.f. reception, you 
simply install u.h.f. strips in the re- 
mote control tuner. If you want to 
employ a booster in conjunction with 
the remote control tuner, there is an 
a.c. outlet on the rear of the 
net into which the can be 
piugged.” 

“How about using the unit in a 
weak-signal area? Can you get as 
good reception with the remote unit as 
you do with the set’s own tuner?” 

“If you hook it on to a set 
ploying a less-efficient type of 
you will actually get bette: 
when the modern circuit of 
the remote unit is in use. In general, 
you should be able to use this remote 
control unit in any area in which the 
set alone will receive a watchable pic 
ture.” 

“Whose set is this you are using?” 

“The wife and I were visiting 
friends at Big City over the weekend 
They have a little boy with rheumatic 
fever who must spend the next few 
months in bed. Television is the best 
thing they have found to keep him en- 
tertained; but, like most kids, he likes 
to do a lot of channel hopping. That 
means his mother has to dash in from 
the kitchen, laundry, or upstairs doz- 
ens of times a day to adjust the set. I 
was telling them about this remote 
control gadget, and they insisted I 
bring their set home and install the 
unit. We are going to take it back to 
them tonight.” 

“That will certainly be a fine thing 
for him and his mother, and I can see 
where it could be used to great advan- 
tage in a public place where the set 
must be up high so everyone can see 
it but yet you want to control it from 
a convenient location. Also, I can un- 
derstand how elderly people will like 
not having to jump up and down every 
time they want to change programs, 
touch up the tuning, or adjust the vol- 
ume; but I wonder if many other 
people—young and able-bodied people, 
I mean-—-will buy them.” 

“I am sure they will,”’ Mac said em- 
phatically. “I remember that when au- 
tomatic gear shifts were first intro- 
duced a lot of people thought that 
they would only be used by women 
and ‘other’ inept drivers. As soon as 
drivers in general found out how con- 
venient they were, though, everybody 
wanted them. 

“Remote control of TV sets is not a 
brand-new idea, for we have had some 
novel electrical-mechanical systems 
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Dual Coaxial Speaker A1-400 
riW MINUTES of your time now paves the way for the 
A most successful i-fi selling year you've ever experienced. 
Listen to this equipment today...examine its amazing poten- 


tial...climb on the bandwagon of enthusiasm it has created 


at every audio show from coast to coast. 


. General Electric N semble installations offer 

Preamplifier Control Unit A1-200 j il I lectric ustom Music Ensem le 
you these bonus features: Low cost...multiple sales...service- 
free customers...and the most widely advertised and promoted 
line of matched components in the industry! 


Build your high-fidelity business in 1954 with G.E. Do it 


by calling your local General Electric headquarters today or 
Power Amplifier A1-300 writing us for complete information. 


F 


ti * NATIONAL MAGAZINE ADVERTISING 
7 == af | in: Atlantic... Harper’s...Saturday Review of 
«~ Literature... New Yorker... House Beautiful 
Deluxe Tone Arms: ... Esquire... High Fidelity... Audio 
A1-500 (12”) A1-501 (16") Engineering... Record Retailing. 
TOP-NOTCH SALES TOOLS: 
Posters... Streamers... Demonstration 
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9.972ZA, noted with English 1050- 15.29, for English to Western North 
1100, fair level in England. (Catch) America from 2300. (Ferguson, N. C.) 
Albania Radio Tirana, 6.570, 7.850A, Announces English for 1500-1600 on 
has Hnglish 1340-1400, 1600-1630 LRS. 11.880. (Kahan. Calif.) Radio 
French 1230-1300, 1630-1700. (WHR Splendid, 9.310A 
Alaska Alaska Communications A 


Py st20- noted N Kabul Radio, closedown. (Takemi) Still uses LRIt 


is good from 0145 
ores CSA93, 4.865, Ponta Del- 

ystem, 5.980, Juneau, noted testing gada, heard 1615 in Spanish (Dahl- 
0055-0110. (Kary, Va.) gren, Sweden) 

Algerwa— Radio Algerie, 6.160, heard Bechuanaland Shapiro, Ireland, has 
closing 1658 with “La Marseillaise.” heard ZNB, 8.240, Mafeking, after 1330 
Anglo-Egyptian Sudan Radio Om- with music, in heavy CWQRM. (ISWL, 
durman, 7TOS85A, noted at good level England) 
ending Arabic session 2345 (Kary, Belgian Congo OTM4, Radio Congo 
Va.; Cox, Dela.) With news in English Belge, Leopoldville, has moved from 
1115 on Sun. (Pearce, England) 6.295 to 6.290, closes 1600. (ISWC, Lon- 
Angola CRERA, 11.862, now an don) OTM, 9.380A, noted 1515 at good 
nounces simply as “Radio Angola is level, closed 1557 with National An- 
heard 1330-1730. (ISWC, London) Lu them. (Ferguson, N. C.) Heard opening 
anda is using a new channel of 6.355; 0000 in French, Flemish. (Morris, Pa.) 
Radw Clube de Benquela signs on 1200 Bolivia CP38, 9.444A, La 
on 9.502. (Radio Sweden) Luanda’'s heard in Chile at 
11.862 channel is audible most days QRM. (Bush) 
1322A-1330 with interval signal of Brazil PRL, 9.270 
teady native drum beats preceding 


Paz, is 
very weak level, bad 


Rio de Janeiro 
has English announcements in musical 
1330 sign-on. (Niblack, Ind.) And clo ession 2200 Sat. (Zerosh, Pa.) Has 
ing 1730 with “A Portuguesa.” (Chris 
the, Calif.) CR6OAA, Lobito, is heard in 
sweden on 5.033 at 0530-0600. (Nattug 
gun, Sweden) Htervsep, Sweden, list 
CRERD, Rudi Clube do Huambo, Nova 
Lisboa, on 11.928. heard 1120-1140 
Arg nrina SIRA Is using LRA 
15.345, for Latin American session 
!O30 - 0100 (Morgan Balbi Calif.) 
Heard occasionally in Tokyo near O100 


varied announcement in this session to 


The cheery voice of Marianna Linard, English announcer for “The Voice of Den 
mark,’ Copenhagen, is well-known to SWL’s around the world. This picture of 
Marianna was made during a visit to the United States. Shown with Marianna is 
Albert K. Saylor. Quantico, Va., ISW Department monitor, whom she visited en route 
to California for a stay with relatives. Her English broadcasts are heard to North 
America over 9.52 between the hours of 2100 and 2230 Eastern Standard Time. 


c oe 4 


“Radio Nacional, the Voice of Brazil.” 
(Niblack, Ind.) ZYS8, 4.805, Manaus 
noted 2036 in Portuguese: Recife, 6.085 
is heard in Sweden around 1835; ZYBS 
11.765, relaying Radio Tupi, noted 1630 
(Dahlgren) Radio Relogio, 4.905, noted 
1900-2300, good level. (Bush, Chile) 

British Guiana—ZFY, Georgetown, is 
currently being heard on new 3.255A 
signing off 2115. (West, Va.;: URDXC) 

Bulgaria—The European Service of 
Radio Sofia is now 1045-1445, 6.070 
7.670; 1500-1730, new 7.256, 7.670; Eng- 
lish 1500-1515, 1615-1645, 1715-1730 
(WRH) 

Burma— Radio Rangoon is scheduled 
2000-2130, 9.542, 955 ke 0030-0230 
9.542, 6.035, 955 ke.; O700-1015, 9.542 
4.774, 955 ke.; news 2020, 0130, 1000 
(Radio Times of India) 

Canada CFRX, 6.070, Toronto 
Ont., noted 1830-1900 with news, sports 
(Karrer, Pa.) CJCX, 6.010, Sydney, N 
S., heard 2225-2235 with news; CBNX 
5.970, St. John’s, Newfoundland, heard 
0605-0615 with music, time checks 
(Morris, Pa.) CHNX, 6.130, Halifax 
N.S., is good level around 0740. (Hall 
Que.) 

Cape Verde Islands Praia noted 
near 7.398 with news in Portuguese 
1942, closing 1700A. (Pearce, England 
Recently listed channels of 3.950, 400 
watts, 6.350, 3 kw., scheduled 1530- 
1700. (Radio Sweden) 

Ceylon Radio Ceylon, 9.520, noted 
1730 with music: 15.120 at 2100 with 
news. (Sanderson, Australia) On 11.975 
at 1015-1115 or later, good level. (Kroll 
N. Y., others) 

Chile RadioYungay, 7.60086 
(measured), noted 2013 tune-in to 2326 
tune-out, fair level but with severe 
QRM. (Rastorfer, N. Y.) 

China Radio Pe king usually comes 
in with news 0400 on 6.105, 6.200AV 
and less often on 7.500; noted with 
English 2200 on new 11.96 parallel 
15.06. (Morgan, Balbi, Calif.) Fair level 
on occasion on 9.040A at O810. (Kary 
Va.) Heard on measured 15.084 at 
1827: on measured 15.060 at 1900, still 
on at 2316. (Ferguson, N. C 

Colombia HJKH, 5.070, noted sign- 
ing on weekdays 1830 with soft organ 
music and chimes; HJDE, 6.145, Medel 
lin, is good quality lately; HJKD, 6.000 
Bogota, noted 2030-2100 with English 
feature “American Melodies,” evident- 
ly by tape recording. (Niblack, Ind.) 
Radio Maria, located in what seems to 
be Pasto (in southwestern part of 
country) is noted with call of HJHO 
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INTRODUCING the greatest 
advance in Conical antennas 
.. it’s the all-new WAiSCO Imperial 
Featuring a new “barrier disc’’ 
insulator with 2 inches of air 
space between the terminals 
to prevent shorts. Soot deposits, 
dirt, moisture, salt, etc., 
cannot affect this insulator. 
The WALSCO Imperial will therefore 
maintain lasting high gain performance 
anywhere, regardless of 
weather conditions. Contact 
surfaces and terminals will 
never rust or oxidize. Front end 
hardware is stainless steel to 
prevent corrosion losses permanently. 


Front end elements 
t are pre-assembled to 
\K holding plates 
which are fastened to 


the insulator with one wing nut. 
Less than 2 minutes to assemble. 


Guaranteed lasting high gain on all VHF channels 


CLEC MOM bs COMPING 


3602 Cren:!.aw Blvd., Los Angeles 16, Calif. 


Adjustment and 


\ 
\ 
| 
for Quick TV Set | | 
! 
i 
Alignment! / 
/ 


V; 


* For adjustment of vertical 
linearity and height controls 


* Accurate positioning of focus 
coil or magnet 


* Precise setting of yoke 
* Complete with instructions 


See Your Jobber Today! 


manufactured by 
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on 4.825 to past 2230. The one on 4.747 
to 2100A sign-off is probably Radio- 
difusora Militar de Colombia. (Stark, 
Texas) HJCH, 4.895, Bogota, noted 
1700 in Spanish. (Dahlgren, Sweden) 
HJBE, Radio Libertad, 5.979A, noted 
with music 1800-1900. (Sutton, Ohio) 

Cuba Radio Reporta del Hora, 
6.314A, noted 2335-0015, frequent time 
checks. (Roberts, Conn.) 

Czechoslovakia Prague, 9.504, 
noted with English 0715-0740; an- 
nounced further English for 1400 on 
this channel and 1700 on only 233 
meters, medium-wave. (Pearce, Eng- 
land) Heard on 9.550 at 2300 with 
English to North America. (Barnard, 
Calif.) And 1930-2000 on 7.255. (Mor- 
ris, Pa., others) 

Denmark Copenhagen, 9.520, noted 
at good level opening to North America 
2030. (Barnard, Calif.) And again 2200. 


Dominican Republic ——“La Voz Do- 
minicana,” lists HI2T, 9.735, 7.5 kw.; 
HI4T, 5.970, 7.5 kw. Latter noted 2315- 
2330 with music, good level in Iowa. 
(Shear) Radio Caribe, 4.996, Santiago 
de Los Caballeros, is noted to 2100. 
(Stark, Texas) 

Ecuador Radio Mundo, Guayaquil, 
is noted on 4.743, up from 4.675A, goes 
past 2030. (Stark, Texas) “La Voz de 
Democracia,” 6.060A, is good level 
around 1000-2200. (Sawyer, Ont.) 

Egypt— Cairo 17.725 to Indo- 
nesia, India, Pakistan 0700-1000; news 
0830. (ISWC, London; WRH; Fergu- 
son, N. C.) Is strong daily on 11.965 
with Arabic 1000-1100. (Morgan, Balbi, 
Calif.) Still noted on 9.475, 11.815 to 
1700 closedown. (Rastorfer, N. Y., oth- 
The Home Service in Arabic is 
radiated on 6.085, 11.965, 2345-0205, 

(Continued on page 101) 
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PHILCO'S "SURFACE-BARRIER” TRANSISTOR 


ADICALLY new production — tech- 

niques have been employed by the 
Phileo Corporation in the development 
of a new type of transistor which is said 
to outperform all transistors currently in 
use. The new unit is called a “surface- 
barrier” transistor because advantage is 
taken of a “surface-barrier” effect dis- 
covered by Philco engineers. It is basic- 
ally a “p-n-p” junction type. 

Major operating characteristics in- 
clude a gain-bandwidth product of over 
50 me., reliable operation at 70 me. and 
above, and a noise figure of 4 to 8 db 
at 10 me. Power gain is on the order of 
1000. These characteristics are achieved 
by depositing a suitable material, such 
as indium, on each side of a very thin 
section of germanium. The thickness of 
the germanium can be accurately con- 
trolled to within 10 millionths of an 
inch, and actual thickness is about 2 ten- 
thousandths of an inch. 

In manufacturing this device, the ger- 
manium is first purified to 1 part in 10 
billion. A suitable impurity is then in- 
troduced in the proportion of 1 part in 
10 million, forming “n” type ger- 
manium. Small wafers are cut for ad- 
ditional processing. These wafers are 
about .050 x .100 inch and are lapped to 
a thickness of .006 inch. Chemical etch- 
ing further reduces the thickness to 
-003 inch. 

A process called “jet electrolytic etch- 
ing” was developed to produce the de- 
sired final thickness. Two small jets of a 
salt solution are directed against the 
sides of the germanium wafer and cur- 
rent is passed through the solution, re- 
sulting in the etching of the germanium. 
When the desired thickness (thinness! ) 
is reached, the current is reversed and 
the process becomes one of electroplating 
rather than etching. The electroplating 
is continued until electrodes of suitable 
thickness are plated on the germanium. 
Leads are then soldered to these elec- 
trodes and the complete unit is hermet- 
ically sealed. 

Fig. 1 is a cross-sectional view of the 
transistor. The collector electrode is 
made slightly larger than the emitter by 
using a slightly larger jet during the 
etching process. Although indium was 
used as the electrode material in experi- 
mental units, many other materials are 
satisfactory. 

A major advantage of this manufac- 
turing process is the uniformity that can 
be obtained. When mass production 


equipment is in use, it is expected that 
the uniformity will be better than that 
of vacuum tubes. 

Pilot plant operation is being set up 
for the manufacture of this unit but it is 
expected that the military will absorb 
all production for some time to come. 
Because of its high efficiency and the 
low operating voltage required, the “sur- 
face-barrier” transistor is ideally suited 
for battery-operated or airborne military 
electronic equipment. An experimental 
military receiver has been built, using 
“surface-barrier” transistors, which re- 
quires only 5 to 10 milliwatts of battery 
power. A reduction in power require- 
ments of 1000 to 10,000 times is antici- 
pated in airborne equipment. ~W- 
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Fig. 1. Cross-sectional view of the 
new Philco “surface-barrier™ transistor. 


Philco’s “surface-barrier” transistor com- 
pared with a standard paper clip. The 
new units are capable of operating at 
higher frequencies and lower power con- 
sumption than currently-available transis- 
tors. The transistor at left is enclosed in a 
hermetically-sealed metal case while the 
one at right is complete except for case. 
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TELCO “DOUBLE V" SY a 
UHF-VHF ANTENNA No. 8965 List $5.95 


Highly directional... adjustable for 
combined UHF-VHF 50°-70°-90". 


No. 9010 List $6.95 


++.the “T” formation line—T for Top Quality 
and T for Ten Antenna Styles. Insist on TELCO 


++. the best TV antennas for the greatest “show” 
on earth. 


st 


TELCO UNF “GOLDEN GRID” STANDARD 
CORNER REFLECTOR ANTENNA 


No. 9002 List $11.25 


WISHBONE 


... exclusive with TELCO, is a free 
air insulator that prevents shorting 
out under any condition ... found 
only on TELCO UHF Antennas. 


TELCO VHF SUPER CONICAL ANTENNA 
List $19.85 


FREE CATALOG — illustrates all TELCO 
products. Available ot your jobber or 
write direct today! 


TELCO UKF-VHF UNIVERSAL CONICAL 
DIVISION OF GENERAL CEMENT MFG. CO ANTENNA 
| Rockf . Winois 
904 Toylor Street ockford no te. 0088 List $16.25 


Aeathhet 
| M p E D A N - E Simpson 100-0-100 microampere 
meter 
Completely AC operated 
B R | D G £ 4 | T Built-in phase shift generator and 


omplifier. 


Battery type tubes, no warm-up 
MODEL 1B-2 required 


Newly designed two section CRL 


5 re) dial 
S$ Single knob D, Q, and DQ functions 
- Special impedance matching trans- 
former 


SHIPPING WT New modern cabinet styling 


15 LBS 42% precision resistors and silver 
mica condensers 


AUDIO WATTMETER dey 0 RAT ORY 
KIT GENERATOR KIT 


MODEL AW.-!1 


50 MODEL LG-1 - 
529" 53930 © 
: e 


6 LBS. 
SHIP. WT. 


for the au 16 LBS. 
sh fi enthu 
or broad 
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HEATH COMPANY - Benton Harbor 15, Mich. 
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THE MOST Occtatandiug OSCILLOSCOPE IN HEATH 
NEW MODEL 0-9 


OSCILLOSCOPE 


heck THESE FEATURES | 


regulated 

« steady 
complete 

from 


m 
bounce and jitter. 


—bdui 
tor voltage. 


KIT 


MODEL 0-9 


SHIPPING WT. 
28 LBS. 


GOOD DESIGN 


Terminal board for quick access to deflection plates— 
provisions for Z axis input—astigmatism control—bal- 
anced push-pull deflection amplifiers—internal sync on 
either positive or negative peaks. 


VERTICAL AMPLIFIER 

High impedance input with 6AB4 cathode follower, twin 
triode 12AT7 Cascade amplifier, 6C4 phase splitter and 
12AT7 push-pull high gain deflection amplifier. Sensi- 
tivity .025 volts per inch. 


HORIZONTAL AMPLIFIER 


trace planking 
penplitier elimi- 
nates confusion 
and gives — 
concise picture 
viewed wave form. 


Announcing the newest addition to a brilliant series of Heathkit 
Oscilloscopes, the outstanding new model O-9 instrument. This 
Oscilloscope features a brand new 5UP1 cathode ray tube for 
really fine hairline focusing, good intensity and freedom from hala- 
tion. 


NEW FEATURES 


Efficient voltage regulation system maintains rock steady trace 
stabilization. New retrace blanking an.plifier circuit—amplifirr 
band width further extended through efficient circuitry. Calibrated 
1 volt peak-to-peak reference — wiring simplified by ready laced 
and formed wiring harness—new phasing control. 


Weathhit LOW CAPACITY PROBE KIT 
No. 342 


$350 


SHIP. WT. 1 LB. 


Oscilloscope investigation of high frequency 
high impedance or broad band width circuits 
requires the use of a low capacity probe. The 
Heathkit Low Capacity Probe features a vari 
able capacitor to provide the necessary degree 
of instrument impedance matching 


Aeathhit 
VOLTAGE 
CALIBRATOR KIT 


The Heathkit Voltage Cali- 
brator provides a convenient 
method of making peak-to- 
peak voltage measurements 
with an oscilloscope. Peak-to- 
peak wae are read directly 
on the calibrated panel scales 
in the range of .01 to 100 volts peak- 
to-peak. A convenient “signal” pos- 
ition on the panel switch can be used 
to by-pass the calibrator and apply 
the signa! directly to the scope input. 


MODEL VC-2 


sr? 


SHIP. WT. 4 LBS. 


February, 1954 


Five position input switch for choice of external input — 
line sweep—line sync—internal sync and external sync. 
Uses 12AU7 input stage, half as triode phase splitter driv- 
ing 12AT7 push-pull high gain deflection amplifier. The 
remaining half of the 12 67 used as retrace blanking 
amplifier. 


POWER SUPPLY 
New heavy duty internally shielded 100 milliampere 
power transformer. Efficient high voltage filtering system 
roltage regulation completely eliminates trace bounce 
or ong 
The Heathkit O-9 is the ideal general purpose oscillo- 
scope for educational and industrial use. Radio and ‘TV 
servicing and any other application requiring the instan- 
taneous reproduction and observation of actual wave 
forms. 


AWeathkit SCOPE DEMODULATOR PROBE KIT 
No. 337-8 


$35° 


~ SHIP. WT. 1 LB 


AWeathhet 
ELECTRONIC 
SWITCH KIT 


The basic function of the Heathkit 
S-2 Electronic Switch kit is to permit 
simultaneous oscilloscope observation 
of two separate traces which can be 
either separated or super-imposed for 
individual study. Continuously vari- 
able switching rates in three ranges 
from less than 10 cps to over 2000 cpa. 
Individual gain controls for each in- 
put channel and a positioning control. 


In applications such as trouble shooting TV 
RF, IF and video stages, the frequency ranges 
encountered require the demodulation of sig 
nals before oscilloscope presentation. The 
Heathkit Demodulator Probe will fulfill this 
function and readily prove its value as a serv 
ice accessory 


MODEL S-2 
$23°° 


SHIP. WT. 11 LBS. 
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Aeathhet 


VACUUM TUBE 
New 112 volt full scale low range 


VOLTMETER [igemmeameenes 


Increased accuracy through 50% 
4 | T greater scale coverage 


High impedance 11 megohm input 


MODEL V-6 ' 
Center scale zero adjust 


$ y J 4 5 0 Polarity reversal switch 
ew mo . 
e 1% precision resistors 


SHIPPING WT. 6 LBS Clearly marked db scales 


The beautiful Heathkit Model meter ranges from .1 ohm to 1,000 megohms. For added conven- 
V-6 VTVM, the world’s largest ience a DC polarity reversing switch and a center scale zero adjust- 
selling kit instrument, now ment for FM alignment. 
offers many a ling new fe atures in addition to retaining all of The smartly styled, compact, sturdy, formed aluminum cabinet 
the oe — o / pr nel = the os — , is finished in an attractive gray crackle exterior. The beautiful two- 
> gh etl ng ape - a en —— eget “ color durable, infra-red, baked enamel panel further adds to the 
stability, sensitivity, convenience of ranges, meter dability over-all professional appearance. 
modern styling. Ie will accurately measure DC voltages, AC voltages, 


offers tremendous ohmmeter range coverage, and a « mm picte db 
scale for a total of 45 meter ranges transformer operated power supply. Individual calibration on both 


New 1% vole full scale low range provides well over 2!4” of AC and DC for maximum accuracy. DB scale printed in red for easy 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges identification, all other scales a sharp, crisp black for easy reading 
0-1.5, 5, 15, 50, 150, 500, 1,500 voles full scale. AC ranges 0-1.5, A variety of accessory probes shown on this page still add further 
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- to over-all instrument usefulness 


Top quality components used throughout. 1% precision resistors 
— silver contact range and selector switches — selenium rectifier — 
| 


7 PROBE KIT. . Aeathhit AC VACUUM TUBE 


For TV service work or any similar application 
where the measurement of high DC voltage 1 
required, the Heathkit Model 546 High Voltage 
Probe Kit will prove invaluable. A precision 
multiplier resistor mounted inside the two-~« 
leek, plastic probe body provides 

cation factor of 100 on the Dé 

of the Heathkit 11 megohm 


The entire kit includes precision MODEL AV-2 
tor, two-color plastic probe, tip « SHIP. WT 


nector spring, test lead, phone plug . 
panel connector, and complete assembly 2 LBS ‘ 
instructions ; 


er AWeathhil PEAK-TO-PEAK seenianns ae 
HI . 
PROBE KIT s uss. 


Now read peak-to-peak voltages on the DC 
scales of the Heathkit 11 megohm VTVM 
Readings can be directly made from the VTVM 
~~ scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 The new Heathkit AC VTVM 


mec. Use this probe to extend the usefulness k ble th 
of your VTVM in radio and TV service work that makes possible those sensi- 


50 The Peak-to-Peak Probe Kit features the new tive AC measurements required 
$ polished aluminum housing with two-color by laboratories, audio enthusi- 
+ polystyrene probe ends. Detailed assembly sheet asts, and experimenters. Especi- 
SHIP. WT. 2 LBS. including instructions for probe operation ally useful for hum_ investiga- 
tion, sensitive null detection, 
phono pick-up output measure- 
ments, making frequency response runs, gain measurements, 


AWeathhit RF ripple voltage checks, etc. Low level measurements are easy 


to make because of the complete voltage coverage of the 
PROBE KIT instrument and the one knob operation. 
‘ The large 200 microampere Simpson meter has clearly 


The Heathkit RF Probe used in conjunction with ; 
any 11 megohm VTVM will permit RF meas- marked and easy to read meter scales. Ten voltage ranges 
urements up to 250 mc, + 10%. A useful, con- —_ covering from .01 rms full scale to 300 volts rms full scale, 
venient accessory for those occasions when RF with frequency response + 1 db from 20 cycles to 50,000 
measurements are desired. The RF probe body * cycles. Instrument input impedance 1 megohm, ten db ranges 
is housed in the new, smartly-styled polished No. 309-8 from —52 db to +52 db. For stability and good linearity 
aa ~~ poy Paeeing se may | poly. characteristics the meter bridge circuit features 4 germanium 
shichded ones lead The kit S comutes Gin ot $350 diodes. Attractive instrument styling, a companion piece for 
- 4 
necessary material and a detailed assembly sheet * - popular Heathkit VTVM and the new AW-1 Audio 
attmeter. ' 


Paget! RUM Te ll * PAGANS: Meth BE 8 


as well as instructions for probe operation. SHIP. WT. 2 LBS 


. 
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New Meathhet 


ULTIMETER 
KIT 


MODEL MM-1 


$265° 


SHIPPING WT. 6 LBS 


CHECK THESE Features 


20,000 ohms per volt DC sensitivity, 
5,000 ohms per volt on AC 


Polarity reversal switch 
1°% precision multiplier resistors 
50 microampere 4'2" Simpson meter 


Meter ranges for service 


convenience 
New resistor ring-switch assembly 
Total of 35 meter ranges 


New Modern cabinet styling 


The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1. 


The universal service measuring instrument, accurate, sensitive, 


ohms x 1 x 1,000 x 10,000. 
DB coverage from —10 db 
to +65 db. 


portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 


CONSTRUCTION 


features for the convenience of the service man. Full 20,000 


ohms per volt sensitivity on DC ranges — 5,000 ohms per vole Entirely new design permits assembly, mounting and wiring 


sensitivity on A¢ larity reversal switch, bothersome of precision resistors on a ring-switch asserably unit. The major 


transferring of test lea ls | precision multiplier resistors 


— large 4! recessed non-glare 50 microampre Simpson me- 


! 


ter — conveniently slanted control panel — recessed safety type 


banana jacks — standard universally available batteries — 


rugged practical sized cabinet with plastic carrying handle, and 


a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 
example 11 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 
range for AC-DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5—5—5S0—150—500 
1,500—5,000 volts. DC current ranges, 0-150 microamperes 
15 milliamperes—150 milliamperes—-500 milliamperes—15 


amperes. Resistance measurements from .2 ohms to 20 meg- 


Aeathhit 
BATTERY TESTER KIT 


The Heathkit Battery Tester measur 


f s between | 


Swit for “A” or “B" battery 
types. The Heathkit Battery Test 
er features compact assembly, ac- 
MODEL BT-1 ate eter movement, and a 


Wire-wound control 


$850 all mounted in a portable rugged 
e , , 


I 
lastic cabinet. Checks portable 


portion of instrument wiring is completed before mounting the 
ring-switch assembly to the panel. No calibration procedure is 
required, all precision resistors readily accessible in event of 


replacement. 


CABINET 


Strikingly modern cabinet styling featuring two piece con- 


struction, durable black Bakelite cabinet, with easy to read 
panel designations. Cabinet size 514” wide x 4” deep x 714” 
high. Good cabinet physical stability when operated in vertical 
position 


The Heathkit MM-1 represents a terrific instrument value 


‘ 


for a high quality 20,000 ohms per volt unit using all 1 


deposited carbon type precision resistors. Here is quality, per- 


formance, functional design, and attractive appearance, ali com- 


bined in one low priced package. 


Aeathhit 
HANDITESTER KIT 


The Heathkit Model M-1 Handitester readily 
fulfills may juirements for a a mpact, port 


pite ws com 


t ohm milliammeter. Desy 
the Handitester is packed with every 
desirable feature req 
this type. AC or Dt 
0-10 ) | 
ohmmet nee 0) 
DC current mea 
amperes | 
impere meter 
rs to 


th resist 


on both 


MODEL M-1 amen fom “— oa 


battery m : l ited 


$1450 rbon type pr stor hearing aid 
- » ohms adjus wrol. The Handiwester is 


SHIPPING wT. sily assembled frem complete instructions and 


rial diagrams. Necessa test leads are in 


SHIP. WT. io batteries, hearing aid bat- y 
ied in the price of this popular kit 


2 LBS. lantern batteries, . 3 LBS. 
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New #eath&t 12 Volt 


BATTERY 
ELIMINATOR KIT 


MODEL BE-4 


$31°° 


CHECK THESE Features 


Either 6 or 12 volt operation 
M Continuously variable voltage output 


M Constant ammeter and voltmeter 
monitoring 


M Automatic overload relay — self- 
resetting 


M Two 10,000 mf condensers 


M New 18 disc split type heavy duty 
rectifier unit 


SHIPPING WT 


c ary for 
Ihe Heath 


either ol > volts outy 


| 
Eliminat ne 


He ithh it 


operation of 


the me Battery 
modern, UpP-tO-ds 
kit Model BE-4 furnishes 
which can be selected at the 
bk-4 to , 
conventional 6 volt radu 

This me Battery Eliminator provides two 
variable output ranges, O-8 volts DC 
intermittent; O-16 volts Dt 


a panel swit e the 


service the new | vi ‘ adios in additi to the 


continuc 
at 10 amperes Continuo 
or 15 amperes max 
amperes contin ously f ) ampercs Maximum interm 

I hie output voltage is clean and well tilrered as the circuit use 
two 10,000 mf condensers. The continuously variable voltage 
output feature 1s a definite aid in determining the starting poin 
voltage range of oscillator circuit 


of vibrators, the operating 


etc. Panel mounted meters constantly monitor voltage and cut 


Heathkit VIBRATOR 
TESTER KIT 


if repair tim is valuable 
ce use of the Heathku Vibra 
er wall sav ou many hours 
This will instantly 
the cond vibr 


you 
being chee 


I ‘ , I y output on 
a large Bad od scal The Heath 
kun VT-1 cks botl rrupter and 
self rectiher types I Five different 


| vibrator MODEL VT-1 


checking hundreds of 
typ 
The Heathkit Vibrator * r operates 
rom any battery eliminator « I of cde $]450 
\ contun ; itage trom e 
6 volts DC 3 1 amperes. The new SHIPPING wT. 
Heathkit Model Battery laminator 6 LBS. 


would be an ideal source of supply 


ckets for 


Aeathhit 


BINDING POST 


Binding post kit now available so that 
instrument con 
7 

ble This new, five-way 
binding post will accommodate an alliga 
test lead pin, spade 


standardization of all 
nectors i poss 


tor clip, banana plug 


lug, or hook-up wire. Sold in units 


20 binding post assemblies. Each assem 
bly includes binding post, flat and shoul 
:, and nut 


der fiber washer solder i 
| 4 $4.00. 


18 LBS 


M Fuse protection 


and will quickly indicate the presen 
ilt in the equipment under test. The pov 
imary winding is fuse protected and for tional 
automatic relay of the self-resetting type is 
it. The heavy duty ner is a 
either 


incorpo- 


wave rectifier as loubler accordit » the 


the panel range switch, 


is the ideal battery eliminator 


blems and as an additional feature 
ittery charger Another new applicat 
Battery Eliminator is a variable source of DC fil 
More 


and current range for normal applicat 


audio devel pment and research than 


NEW Weathéct VARIABLE VOLTAGE 


ISOLATION 
TRANSFORMER KIT 


The new Heathkit Isolation Trans 
ormer Kit provides line isolation for 
DC radios (not an auto trans 
former), therel eliminating shock 
hazard, hum problems, alignment dif 
hicules et The output voltage 1s 
variable from ) to 160 voles AC 
id is constantly monitored by a 
inel mounted AC volt meter. Use 
AC supply voltage in 
breakdown of faulty 
its thereby saving 

so to simulate vary 

nditions and to cde 

level at which 


line voltage 


MODEL IT-1 


$1650 


SHIP. WT. 9 LBS 


TECHNICAL 
APPLICATION BULLETINS 


circuits cease functioning 
in three-way portable radi 

100 watts cont S Operation 
0 wattS maximum intermuit 


on. A useful radio and 


sive Heathkit 


outhning 
instrument 
now with 
bulletins and 
flexible loose-leaf binder 


(No c.o.d. on this ten 
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M INCREDUCTOR controllable inductor 


Pare GENERATOR 


M 4mc- 220 mc continuous frequency K l T 
coverage 


M Oscillator operation entirely on fun- MODEL TS-3 
damentals 


M Output in excess of 100,000 micro- S$ 44 5 0 
volts 
a 


M Automatic amplitude circuit 
SHIPPING WEIGHT 


M Voltage regulation 
18 POUNDS 


Simplified operation 


Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS-3. This new design pr 
vides features and combinations of functions not f 
other service type instrument. Every design considerat 
to the requiren 
swe 


range f 

switch sciectc ranges A r cr ar veri | M ofr f T rat r < ‘ operatl 
complete coverag ; 
ment ss that the ul f cr nmtirel i ls ere- I t t met s been simplit 

providing ipl fre 1 from spurious | rr n of panel « ‘ rate panel termir row ache 
parasitics Normally encountered in beat fre jyuency typ i t rnal synch iz nua ! The voltage 
er total RF output level an ) i ‘ | nstrument operati built-in 
simplihes attenuation probler | call r ma ‘ » flexibil trument 

The new TS-3 features an en ly new principle of sweep oper- 10 rovisions Ise for the use external 
ation. Sweep action ts entirel lectronic with no movit f f urker, such as your . y generator, if desired. Us 

tro-mechanical devices so commonly sed. The hear the Heathkit for raj ‘ f TV alignment ork, and 
sweep system is a newly-developed INCREDUCTOR con I . let it help y \ . f uming, irksome problems so 
inductor. With this system, the value of inductance of each oscil frequ en f 


This circuity assures a much high 


NEW Aeathhit 
SIGNAL GENERATOR KIT 


NEW Weatheét 
ii BAR GENERATOR KIT 


$1950 : MODEL BG-1 
$1450 
SHIPPING WEIGHT e 


8 POUNDS 
SHIPPING WEIGHT 
Announcing the new 


Heathkit Model SG-! . 6 POUNDS 


Signal Generator n- —< y - 1 ' 
= en = v¢ Heathkit BG-1 Bar Gener- 


many mn features 
another welcome 


an instr 
range. The R 


is from t nc in ft rat $ 


E i ! fast growing 

ill on fur - Heathkits. The 

ls, with useful harmor ul d f The RF out- Station trans ! ttern 1s f ! lisapy i and the bar 

| is in Co. ‘ : MCcrOVO! throughout the generator 5 ‘ wer . sery s problem 
requency range 

The 


¢ 


waiting 


or vertn 7 
|, they will 
t. Panel 


twin tri 1¢ 


mpicte i 
“4 cycie sine . i rand 3 switching ys- 4 a ! ° ee a f ‘ syn i ‘ Ste hity, 
tem permits 4 che her ternal or internal mod 
lati n Instrument operat i att T i ! id merely quires 

The transformer operated circuit is easy to assemble, 

requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un-modulated . 


De us, Sem NEE EL 
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connection to the TV iver ¢ f rm The unit is trans 
former operated for s I } n conjunction with universal 


sTOrmMericss 


wisi Meathheit CHECK THESE 
TUBE CHECKER (iiiaiitssisen 


Simplified harness wiring 


VX 


Improved, smooth, anti-backlash roll 
chart action 


Optional roll chart illumination 
Individual element switches 
Portable or counter style cabinet 
Spare blank sock«t 

Contact type pilot light test socket 
Simplified test set-up procedure 


SHIP. WT.12 LBS Line adjust control 


\ en ee Oe ee ee ee We 


42” three-color meter 


The new Model TC-2 Heathkit Tube 

Checker features many Circuit improve- 

ments, simplified wiring, new roll chart 

drive and illumination of roll chart. The HEATHKIT 
instrument is primarily designed for the convenience of the radio and TV 
service man and will —_ the operating quality of tubes commonly encount- PORTABLE 
ered in this type of work. Test set-up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal and TUBE CHECKER y 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon KIT 
short indicator, individual three-position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to MODEL TC-2P 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly from a large 41” $ 50 
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information 34 
that your customer can readily understand. Checks emission, shorted elements, - 
1 continuity SHIP. WT. 14 LBS. 


The use of closer tolerance resistors in critical Circuits assures Correct test 


open ¢ lements, an 


The portable model 
plied with a strikingly 
Improvement has been made in the mechanical roll chart drive system, com- tractive two-tone cabinet finished in rich 


information and eliminates the possibility of inaccurate test interpretation 


pletely eliminating diagonal running, erratic operation, and backlash. The lin impregnated, fabric covering with 
As an gray on the inside cover. Detachable co 
hardware turdy plastic handle help to impart 
professional appearance to the instrument 


thumb wheel gear driven action 1s smooth, positive, and free running 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls 
Wiring procedure has been simplitied through the extended use of multi- a, Yor aay” oer A ore : 
above wi ua cariier catnkit J 
cable, color code wires, providing a harness type installation between tube Shipping weight the Cabinet oaly. 91-2 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that “factory built” appearance to instrument construction. Completely AWeathhit  W PICTURE TUBE 
detailed information 1s furnished in the new step by Step construction manual, 


ling the set-up procedure for testing of new or unlisted tube types. No TEST ADAPTER 


delay necessary for release of factory data The Heathkit TV P 


teal 


ture Tube 
Ihe new Heathkit Tube Checker will prove its value in building service Test Adapter used with the Heath 
prestige through usefulness simplihed operatior attractive professional kit Tube Checker will qu 


’ : > y No. for emission, shorts, et 
appearance. Don't overlook the fact that the kit price represents a savings of 0. 355 $450 0 ee on 
o 


$40.00 to $50.00 over the price of a comparable commercially built instru- Ship. Wt. sists of standard 12 pin 
ment. At this low price, no service man need be without the advantages 1 Lb. socket, four feet - 
offered by the Heathkit Tube Checker ee 


Aeathkct POWER SUPPLY KIT LABORATORY AND 


SERVICE SHOP 


The Heathkit Laboratory Power Supply 
features continuously variable, regulated BOOKLETS 
voltage output with good stability under Planning Your Service Business” by John 
: rye, and “Establishing the Industrial 
Electronics Laboratory” by Louis B. Garner 
r., are booklets available to Heath 
ane kit customers at no charge These 
ee booklets, written by nationally recog 
ae . nized authorities, outline the varior 
requirements and consideratio 
MODEL PS$-2 completely isolated from the cabinet. Sep ; establishing your own service 
ness ls tt! d aus 
arate 6.3 volt AC supply at 4 amperes for ess oF for setting up an industrial 
50 electronics laboratory. Full attention 
$s hlament requirements. Ripple component is given to various details thae are 
* frequently overlooked when projects 
exceptionally low, stand-by switch pro- of this mature are undertaken. Just 
write in to the Heath Company re 
questing your free copy, or attach a 
five tube circuit. memo to your next order 


wide load variations. A 414” Simpson 


plastic enclosed panel mounted meter pro- 


— 

Torsten 

oaeon 
Pre, 


accurate meter output information 


of voltage or current. All panel terminals 


SHIPPING wT. 
17 LBS. 


vided to eliminate warm-up time of the 
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Aeathhil ViSUAL-AURAL 
CHECK THESE Features 


Visual and aural signal tracing 
Two channel input K T 
High RF sensitivity 


Unique noise locater circuit 


MODEL T-3 
Calibrated wattmeter 


Substitution test speaker S = m 4 50 
+ 
Utility amplifier 


RF, audio probes and test leads included SHIPPING WEIGHT 
10 POUNDS 


TSbeete &% 


An entirely new type of snal tracer incorporating a combina- voltage in the component can be seen 
tion of features not found any other instrument. Designed ex- as well as heard. Invaluable for ferreting out noisy of intermittent 
pressly for the radio and TV service man, particularly for the condensers, noisy resistors, controls, coils, IF and power transform 
servicing of AM, FM, and TV circuits. Here in a five tube, trans- ers, etc. A built-in calibrated wattmeter circuit is very useful for a 
former operated instrument are all of the useful functions so quick preliminary check of the total wattage consumption of the 
necessary for speedy, accurate isolation of service difficulty equipment under test. Separate panel terminals provide external 
This new signal tracer features a special high gain RF input use of the speaker or output transformer for substitution purposes 
channel, used in conjunction with a newly-designed wide frequency Saves valuable service time by eliminating the necessity for speaker 
range demodulator probe. High RF sensitivity permits signal removal on every service job. The terminals also permit the utili 
tracing at the receiver antenna input. A separate low gain channel zation of other shop equipment, such as your oscilloscope orf 
and probe available for audio circuit exploration. Both input chan- VTVM. The T-}3 Signal Tracer can be used as a high gain 
nels are constantly monitored by an electron ray beam indicator, amplifier for checking tuners, record changers, microphones, phono 
so that visual as well as aural signal indications may be observed crystals, et 
The instrument can also be used for comparative estimation of Don't overlook the interesting service possibilities provided 
gain per stage. through the use of this new instrument and let it work for you 
A decidedly unusual feature is a noise localizer circuit in con- by saving time and money. The kit is supplied complete with all 
junction with the audio probe. With this system, a DC potential tubes, circuit oe demodulator probe, audio probe, and 
is applied to a suspected circuit component and the action of the additional test leads 


AWeathhit 
DECADE RESISTANCE KIT Aeathhect 
reso. miostaciwssetsrate - CONDENSER CHECKER KI 


$1950 sistance values using twenty 1% 
e of 1 


resistors providing a choice 


to 99,999 ohms in 1 ohm steps 
SHIP. WT. MODEL C-3 


Ceramic wafer switches, silver- 


4 LBS. plated contacts, smooth, positive de- 


tent action, baked enamel panel, and handsome ‘ 
polished birch cabinet & sq @50 
. a 


SHIPPING WT. 
DECADE CONDENSER : of \ py Ptonde: 
The Heathkit Decade Condenser Kit MODEL DC-1 
features silver mica, precision con- ‘ . 
densers with a rated accuracy of + Use the Heathkit C-3 Con 


1%. Capacity values are arranged in denser Checker to quickly 
three decades from 100 mmf to .111 and accurately measure 
mf in steps of 100 mmf. Ceramic those unknown condenser 
a a noo p= meg i a and resistor values. All readings are taken direct 
ful in laboratory work, for circuit development ly from the calibrated panel scales without re 
quiring any involved calculation Capacity meas 

urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 


Aeathhit RESISTANCE mica, ceramic, and electrolytic condensers. A power factor control is 

available for accurate indication of electrolytic condenser measurements 

SUBSTITUTION BOX KIT A leakage test switch with switch selection of five polarizing voltages 
2 1 o 0 vole rt dicate condens oO at ; 

The Bleadhkie Resictance Sub volts to 4 volts I will indicate condenser operating quality 


x - under actual load condition. The spring return leakage test switch 
M tution Box provides indi - 
vidual switch selection of any automatically discharges the condenser under test and eliminates shock 


$550 one of 36 RTMA 1. wate hazard to the operator 
. 10% standard value resistors Resistance measurements can be made in the range from 100 ohms 
SHIP. WT. 10 eee from M ; ohms to to 5 megohms. Here again all values are read directly on the calibrated 
2 LBS. 1 aegnem am appuce scale. Increased circuit sensitivity coupled with an electron beam null 
HORS 1M CIECU CEVEDOpeMeNt indicator increases overall instrument usefulness 
work, and also in radio and [ fees 2 , , . 
TV service work. deel Sor euperi or safety of operation the circuit is entirely transformer operated 
mentally determining resistance values and the instrument is housed in the attractive, newly-styled Heathkit 
and for quickly altering circuit oper cabinet, featuring rounded corners, and drawn aluminum panel. The 
ating characteristics. Entire unit outstanding low kit price for this surprisingly accurate instrument in 
housed in attractive Bakelite cabinet cludes necessary test leads. Good service shop operation requires the 
featuring the new universal type use of this specialized instrument, designed for the express purpose of 


Heathkit binding posts to simplify | " 
’ caetermining unknown condenser value ype . 
circuit connections mining unkn dense alues and operating characteristics 
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Heathkit AMATEUR 


TRANSMITTER ini 


NEW Yeatures 


K | T Single knob band switching 


M Pre-wound coils 


MODEL AT-1 Metered operation 


50 M 52 ohm coaxial output 
$ M Crystal or VFO excitation 
2 
Built-in power supply 


SHIPPING WEIGHT 


16 POUNDS M Rugged, clean construction 


METE t 


ter for 


New Heathkit Ant : ler pee i peda f ! matct eT 


the eathk , p 


AWeathhet 
ANTENNA COUPLER KIT ANTENNA IMPEDANCE 


tf beam a 


n 


ay : 4 $] 450 4 


MODEL AM-1 


7 5 Ly i 250 sw a ne x Dla” wide x 31," deep, SHIP. WT. 3 LBS 

cperating verse $14 @ 38s IMPROVED Weathéct 
3 GRID DIP 

Aeathhet <a METER KIT 


COMMUNICATIONS RECEIVER KIT 4 $]Qs5o""" 


$255°° SHIP. WT. MODEL GD-1B 
e ; a 
Here is tl cf ater ch 


12 LBS. The 
i new Te " 


for logging and tuning « 
transformers tor high 
separate RF gain contr 
manual volume on 
control, Noise limiter 
headphone jack 
high pertormanc 
Frequency COoVCTAR » COTM J ron k t 
j 


ranges. For added convenienc f s ham | s have 


identihed in respect to their relative placement on the 

scale A chassis mounted ! speaker ts included 
Tube line up 12BE6 mixer oscillator, 1L2BA6 IF amplitier 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam pow 
YIGT recuilier, RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood ca 

panel designed expressly vw AR-2 Receive 

weight 5 Ibs., $4.50 
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CHECK THESE Features 


i First popular priced Q Meter 
i Reads Q directly on calibrated scale 


M Oscillator supplies RF frequencies of 
150 kc to 18 me 


@ Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
+ 3 mmf 


Measures Q of condensers, RF resis- 
tance, and distributed capacity of 


"Q" METER} 


iy 


a 


MODEL QM.-1 


coils S$ 4 4 5 @) 
Many applications in design and de- s 


velopment work 


Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 


cctiy ¢ 
> RE tre 


Heathéct \NTERMODULATION ANALYZER KIT 


MODEL IM-1 


SHIPPING WT. 14 POUNDS 


m 


$3950 = 5 


SHIPPING WT. 
17 POUNDS 


Aeathect AUDIO GENERATOR KIT 


a Shes MODEL AG-8 
t 


Aeathhit 
AUDIO FREQUENCY METER KIT 


I I Audio Freque 


wn if iti i way SFA pe 
ee ee ae 
$3450 strun nt, and. read 7 : , i 


SHIP. WT. 12 LBS. son 


HEATH COMPANY - Benton Harbor 15, Mich. 
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Aeathct AUDIO OSCILLATOR KIT 


} 


$) 
$2450 
R KIT 


( | ) 
{ 


Aeathhit 
SQUARE WAVE GENERATO 


c ge &* 


~~ MODEL SQ-1 


$2950 


SHIP. WT. 12 LBS 


Aeathhit 


WILLIAMSON TYPE 


A M p L| F | a R PRICES OF COMBINATIONS 
W-2 Amplifier Kit including 
main amplifier, power supply, 
and WA-P1 Preamplifier Kit. 
K | T Shipping Weight 37 Ibs. Ship- 


ped Express only. 
MODEL W-2 


Purtedinix deslaved tes W-2M Amplifier Kit includes 
custom installations, feo main amplifier and power 
turing separate cable supply. Shipping Weight 29 
connected units for sim 


plicity of installation 
Sheet metal work finished 


in attractive gray ham . . 
mertone for smart ap WA-P1 Preamplifier Kit only. 


Ibs. Shipped Express only. 


peorance. All control Shipping Weight 6 Ibs. Ship- 
shafts of the adjust 
a9 Reach Bowe gue ped Express or Parcel Post. 


type 


operation, providing either the cor 

new extended power circuity in wh 

tained from sey ransformer prin 
cycles ¢ 


at 


red with opt ssful assembly and operati 


NEw Meathhél 20 watt 


AWeathhil «conomy 6 WATT 
High Fidelity AMPLIFIER KIT AMPLIFIER KIT 


i ally fk custom audi instal 


ling clean reproduction, ad ‘ The Heathh t Model 
nd flexil n 


in 


MODEL A-7B 


yg, etre a $155° 

SBESO rc ree ile fm oi 
e iniature tu um and nois SHIP. WT. 10 LBS 
SHIP. WT. 18iBs. (“\“) ' 6° push pull power outpu A-7C incorporates preamplifier stage with special 


provide necessary gain for operation with variable 
tput level phono cartric ircult is properly comy 


quency resp. ‘ + 1 db 
tion | ut » | w ) pre 
ampliter, L2AU7 voltag tage 
ampliher and phase splitter, two OL6 push pull pentode power out 
put UAG rectifier. Truly outstanding amplitier performance ¢ 


pled with low cost 7] , 66: 


New Meathhet | iF 
RGann RECEIVER KIT Fa TUNER K y 


was specifically designed for = 
Another new Heathkit for the student simplified kit construction 


beginner, or hobbyist. If you have ever Can be operated through 


the "phono" portion of 
your radio or with a sepa- 

rate amplifier. The kit fea 
IF transformer provide excellent sensi 


. tures a pre-assembled and adjusted MODEL FM-2 
tivity and good signal to noise ratio. A 


tuning unit, three double tuned II 50 
built-in ferrite core rod type antenna has transformers, and a_ discriminator $22 

been provided. A chassis mounted 519” transformer in an 8 tube AC oper- ° 
PM speaker provides excellent tone and ated circuit. Frequency coverage 88 SHIP. WT. 9 LBS. 
volume. Convenient phono input. Can to 108 mc. Experience the thrill of 


be operated either as a receiver or tuner MODEL BR-2 building your own FM tuner and at the same time enjoy all of 
Simplified construction manual outlines 


> advantages Oo » FN 5 110 
circuit theory. Ideal for students. Tube $1750 SHIP. WI. me SOTRRIREES GS Gone S somgeen 
line-up: 12BEG6 mixer oscillator, 12BAG6 e 11 LBS. 

IF amplifier, L2AV6 detector-AVC-first 
audio, 12AG6 beam power output, SY3GT rectifier 


had the urge to build your own radio 
receiver, this kit warrants your attention 
New high gain miniature tubes and 


Pree cataroc 


CABINET Proxylin impregnated fabric covered plywood cabinet. Ship- Write for free catalog containing latest price . information, 
i pty P 
ping weight 5 lbs. Pare number 91-9, $4.50 schematics, specifications, and descriptions of all Heathkits 


HEATH COMPANY - Benton Harbor 15, Mich. 
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NEW HEATHKIT Daal is sPrAntRs 


RECORD PLAYER KIT 


HERE 


WEBSTER 
CHICAGO 
THREE-SPEED 
RECORD 
CHANGER 


for diffused 


\ room-filling sound y LN 
a ¢] 
: SS } pS iil ¢ 3 FOUR TUBE 
= ——-*4 PUSH-P 
5 re U ULL 


AMPLIFIER 

DUAL MATCHED SPEAKERS 
A new economical introduction to high quality record repro- 
duction. A simple-to-operate, compact, table-top model with SEPARATE 
two matched spe akers in an acoustically correct enclosure re- TONE AND 
produce all of the muSic on the record conthens 
DIFFUSED SOUND 
Because of the diffused non-directional properties of the dual 
speakers, listening to fine recorded music is a thrilling new SIMPLIFIED CONSTRUCTON 
experience through naturally clear, life-like reproduction of Simplified, casy-to-assembk 
sound at all tonal levels four tube amplifier features compensated volume control and 
HIGH QUALITY PERFORMANCE scparat« tone control. Proxylin impregnated be gt and saddle 
ay ‘ tan fabric covered cabinet supplied completely assembled 

1 performance level of the Dual is vastly superior to that of You build only the amplif 

- 0 o \ © ¢ plier 

the ordinary phonograph or console. Automatic changer plays 
all three sizes at all three speeds with automatic shutoff after EASY TO BUILD 
last record is played No specialized tools or knowledge required as the construction 
TWIN SAPPHIRE STYLUS manual has been simplified to the point where even the com 
plete novice can successfully construct the Heathkit Dual. The 
price includes cabinet, record changer, two 6” PM speakers, 
tubes and all circuit components required for assembly 


A wide tonal range ceramic cartridge features an ingenious 
turn-under” twin sapphire stylus for LP or 78 records pro- 
viding quick selection of the correct stylus without turning the 
cartridge. Send for free audio booklet “High Fidelity Especially for You.” 


HEATH COMPANY © Benton Harbor 15, Mich. 


ORDER BLANK 


SHIP VIA 
[] Parcel Post 
Express 
Freight 
Best Way 


BENTON 
HARBOR 5-1175 PLEASE PRiNT 


QUANTITY MODEL NO | DESCRIPTION | WEIGHT 
; 


| 


TOTAL 
WEIGHT AND 
AMOUNT 


Enclosed find {( ) check ( ) money order for On Express orders do not include transportation charges — they will be 
Please ship C.0.D. ( ) postage enclosed for pounds collected by the express agency at time of delivery 


February, 1954 


WHATS <. 24-4 
a all sinntlbs 


— = 


The products described in this column are for your convenience in keeping up 
to-date on the new equipment being offered by manufacturers. For more com 
plete information on any ot these products, write direct to the company involved 


PALM-SIZE RADIO 
Electronics Laboratory, 
Placerville, California is now market- 
ing a palm-sized radio receiver, pow- 
ered by hearing aid which 
covers the standard broadcast band 
One 1% volt battery is used for the 


Precision 


batteries, 


filament of a 3V4 tube while a 22's 
volt battery is used for the plate cir- 
cuit. Tuning is accomplished by means 
of a ferrite-tuned antenna coil. The 
circuit is self-regenerative 

An extensive antenna system is not 
required as a clip is provided that can 
be attached to a finger stop of a dial 
telephone, a bedspring, screen door, or 
a 30 foot length of wire. Any ear- 
phone of 1500 ohms impedance ort 
more can be used. Volume on local sta- 
tions is slightly greater than telephone 
reception 

The radio is available in both wired 
and kit form. The kit 
1 hour's time for assembling. A wit 
ing diagram unit 


requires about 


accompanies each 


TRANSISTOR TRANSFORMERS 
Microtran Company, division of Crest 
Rockaway Beach, 
N.Y. is now offering a line of extreme- 
ly small transformers which have been 
“Veri-Miniature” 


Laboratories, Ine 


designated 
formers 
Designed for use in 
circuitry, 
they are 


trans- 


transistorized 
hearing aids, etc., 
available for input, inter- 
output, and choke applications 
transformers s 


such as 


stage, 
The 
x 444". Frequency response is flat from 
300 to 10,000 cycles 

Special units are also available ona 
custom basis. Full details are available 
from the company 


measure ‘i, xX! 


TEST LEADS 

A new pair of Lucite 
leads, for use with standard volt- 
meters, multimeters, v.t.v.m.'s, and 
similar instruments, has intro- 
duced by IJnsuline Corporation of 


92 


handled test 


been 


America, 3602 35th Avenue, Long Is- 
land City 1, N.Y 

Virtually indestructible, the heavy 
handles are five inches long and % 
inch in diameter and furnish reliable 
protection against the high a.c. and 
d.c. voltages encountered in electronic 
equipment. The ends are fitted with 
small threaded chucks which take 
phonograph-needle test tips. The nee- 
dles can be inserted with either the 
blunt or sharp points outward 

The 
black, one of each, and carry 45-inch 
long kinkless, flexible leads with mold- 
ed right-angle phone tip plugs 


handles are colored red and 


SUBMINIATURE TRANSFORMERS 

D & R, Ltd., Santa Barbara, Cali- 
fornia, manufacturer of radio and 
electronic equipment, has introduced 
a subminiaturized supply transformer 
which features high performance char- 
acteristics considering its size and 
weight 

Produced on special order to meet 
individual requirements and specifica- 
tions, these compact transformers are 
capable of withstanding severe shock, 
temperature variations, and vibration. 

The company’s Model DR-T 107, for 
example, has been developed primarily 
for printed circuit applications. It de- 
livers up to 5 watts at 400 cps and is 


designed to feed a pair of synchro con 
trol transformers. It 
and 


weighs ounce 


measures %” high and %” in 


diameter 


MULTIPLIER PHOTOTUBE 
The Tube Department of Radio Cor- 
poration of America, Harrison, N.J. is 
offering a new multiplier photo- 
tube for headlight-control service, the 
RC A-6328 
short 


now 


This multiplier phototube of 
the 9-stage type has instantaneous re- 
meeting the critical timing re- 
quirements of headlight-control 
ice It providing 
performance over long periods of time 
Its high luminous sensitivity allows 
use of an amplifier with relatively 
low-impedance input and fewer stages 
than required by less-sensitive tubes 

The low electrode dark current of 


sponse 
seryv- 


is capable of stable 


the 6328 makes feasible the use of 
high-resistance voltage-divider net- 
works to minimize power requirements 
and to improve not only operating sta- 
bility but tube life. A technical bul- 
letin on this tube ts available on 
request 


AUDIO OSCILLATOR 

The Clough-Brengle Co., Dept. RE, 
6014 Broadway, Chicago 40, Ill. is now 
offering an extended-range audio oscil- 
lator, the Model 411 

This instrument is suitable for mak- 
ing measurements requiring a 
wave signal over the range 
cycles to 1 megacycle. A 
tuned type 


sine- 
from 20 
resistance- 
and a 


capacity oscillato1 


cathode follower in the output system 


are employed to provide uniform re 
sponse. Frequency accuracy is main- 
tained by the use of deposited carbon 
resistors in the frequency-determining 
network 

Low-level measurements are facili- 
tated by a panel switch which reduces 
output voltage, distortion, and hum 
output. Other features include good 
case ventilation, a well spread dial cal- 
ibration for easy reading, and compact 
size 


NEW CRYSTAL 
The James Knights Company 
wich, Illinois has introduced a 
crystal in its G-9 series 


Sand 

new 
available with 
flexure mode crystals from 4 to 80 ke 

The new crystal rugged, 
precise frequency control at tempera- 
tures in the 10 to +70 
range 


proy ides 


degree C 
The crystals have a high ratio 
of capacities (C,/C) resulting in a high 
degree of isolation from associated cit 
cuitry 

This unit provides a 
means of close frequency control in a 
range not covered by any other single 
type of crystal. The crystals are her- 
metically-sealed in an evacuated glass 
holder for maximum 
freedom from contamination 


new practical 


protection and 


ANTENNA COILS 

Master Mobile Mounts, Inc 
Bond Street, Los Angeles 36, Califor- 
nia is now offering a new line of 
“Hy-Q” antenna coils which are pre- 
cision-engineered to deliver the high- 
est possible “Q” consistent with good 
design 

These 


1306 


antenna coils, which are 
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model 114-068 CONICAL 


a VHF CONICAL 


antenna built to the 
Quality Standards of 


aster | AM PH r N OL J 


Now ready to join the fastest-growing and fastest-selling anten- 
na line in the United States is a new ampneno. VHF antenna. ‘ fm wi 
Designed to supplement the fabulous INLINE* for VHF recep- - aS “bor 
tion, the new CONICAL antenna will give true-picture recep- Pa 
tion in every VHF signal area: major, fringe and Senendlasalion oe I nie 
Gain and directivity have been engineered to the high AMPHENOL tf 7 - syaene oun 
standards that have set the quality goal for the entire industry; 
craftsmanship attention to the small but important details make 
the CONICAL another example’ of ampnHenot’s fine antenna 

Ampuenot CONICALs are available in single, two and four 


Se yeas savas pak 
tinieekor ee. assuring rust-free 


; a “Reissue U. §. Potent 23,273 


OTD Ti) AMERICAN PHENOLIC CORPORATION 


CONCORD PROUDLY FEATURES 


KIT AND WIRED 


INSTRUMENTS 
x Wy, YUSIVE.-+ 


precise 
8," 
SCOPE 
uit 1295° 


#308W $229.50 


No other oscilloscope, 

at any price, can 

meet all the specifi- 

cations of this elec- 
} tronic masterpiece 


VERTICAL FREQ. RESPONSE—Fiat + 1% db 
OC thru 5 MC 
SENSITIVITY — Greater than 10 millivolts 
push-pull (3.9 Millivolts/CM) 
BLANKING 60 cycle or 120 cycle Blanking 
through Blanking amplifier circuit 
SWEEP RATE—Linear sweeps from 1 cycle 
to 80 KC in 5 ranges. (1-10 uses Ext. C.) 
DRIVEN and RECURRENT sweeps. 
MAGNIFIER—Expands and magnifies signal 
up to 10 times 
PUSH-PULL—Output in both amplifiers. 
CRT — The latest type 842” NEW tube a 
PRECISE EXCLUSIVE 
VOLTAGE REGULATED. 
ANODE INTENSIFIER—a PRECISE FIRST. 
INTERNAL CALIBRATOR 

NEW 7” OSCILLOSCOPE 

MODEL #300K $94.95 
MODEL #300W .. $199.50 


LOWEST PRICED IN ITS FIELD 
WEW MODEL #909 


VACUUM TUBE VOLTMETER 
FACTORY 
WIRED $3750 
Mode! 909 Vacuum Tube Volt- 
meter. 1% Ceramic precision 
Resistors; Coax DC connector; 
FM zero alignment scale; burn 
out proof circuit; DC input 25 
Meg. Rugged oversize 4142” 
meter 
MODEL 


#2909 KIT $25.98 


FREEL A complete, comprehensive 
listing ef oll your electronic re- 
quirements. Bursting with these 
SPECIAL VALUES FROMCONCORD 


- Seer eee eee eaeeen 
Oo Send me at once your new 1954 catalog 
Send complete information and technical data 
on NEW PRECISE Models 
{) 2308 L) #300 
(1) Please send PRECISE Model 
Enclosed find $ 20% deposit 
with €.0.0. required. Pre-paid if remittance 


() #909 


Concord Radio 


53 Vesey Street New York 7 NY 


available for 20, 40, and 75 meter op- 
eration, several unusual 
features. They are compactly designed, 


incorporate 


rugged, and lightweight 
special coated 


They have a 
air-spaced coil winding 
improved and 
reception quality 


to insure transmission 


The 20-meter coil 
2%" in diameter 
ounces, the 40-meter unit measures 
6'2” x 2%” in diameter and weighs 11 
ounces, While the 75-meter coil meas- 
ures 712” x24 in diameter and 
weighs 


measures 3'2” x 
and weighs 7!. 


12 ounces 


SMALL TRANSISTORS 

Teras Instruments Incorporated has 
announced a size reduction in its junc- 
tion even greatet 
usefulness in miniature equipment 

The over-all length of the 
been reduced from .500 to 
Connections are 


transistor cases fo 
case has 
300 inch 
made to the transistor 
through three leads, supplied al- 
ready tinned and 1's inches long, suit- 
able for soldering into the circuit or 
clipping to desired length and plug- 
ging into a subminiature socket 

Three types of these “n-p-n’ 
(Continued on page 166) 


case 


tran- 


STATE, CITY STATION 


Arkansas 

Pine Bluff 
California 

Stockton 
Colorado 

Denver 
Florida 

Fort Lauderdale 
Idaho 

Idaho Falls 
Illinois 

Bloomington 

Danville 


KATV 
KTVU 
KOA-TV 
WITV 
KID-TV 


WBLN 

WDAN.-TV 

Indiana 
Princeton 


WRAY-TV 


lowa 


Waterloo KWWL.-TV 


Kansas 
Pittsburgh 
Louisiana 
Shreveport 
Maine 
Lewiston 
Portland 
Massachusetts 
Adams-Pittsfield 
Mississippi 
ackson 


KOAM.-TV 
KSLA 


WLAM.-TV 
WCSH-TV 


WMGT 


WJDT 

Missouri 
Columbia 
Festus-St 

Nebraska 
Kearney -Holdrege 


KOMU-TV 
Louis KACY 
KHOL-TV 
New Jersey 
Asbury Park 
North Dakota 
Bismarck 
Oklahoma 
Oklahoma City 
Pennsylvania 
Scranton 
South Carolina 
Greenville 


WRTV 
KFYR-TV 
KWTV 
WARM.-TV 


WFBC-TV 
Texas 
Midland 
Weslaco 
Washington 
Seattle 
West Virginia 
Fairmont 


KMID-TV 
KRGV-TV 


KOMO.-TV 


WJPB-TV 35 


Wisconsin 
Eau Claire 
Neenah 


WEAU-TV 13 
WNAM.-TV 42 


air: 35] (123 of which are u.h.f. 


NEW TV STATIONS ON THE AIR 


As of January 25, 1954) 
The following new stations bring the list published in the January, 1954 issue up to date 


CHANNEL 


*From Station CP application. The frequency of the video carrier 
+- channel lower freq. limit. Total number of television stations now on the 


FREQUENCY VIDEO VIDEO 
RANGE WAVELENGTH POWER* 
IN MC.) IN FT IN KW.) 


174-180 24.5 

602 -608 ) 525 

66-72 100 
43 


100 


210-216 4.65 52 
638-644 15.5 


1.25 
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Burton browne advertising 


THINGS ARE AS THEY SEEM... 


The long lines are strictly parallel— 


that they appear otherwise is an optucal illusion. 


This fuse merely has the metal caps cemented to the 


glass. 


The difference between these two This Littelfuse has the caps locked to glass like this, 


fuses is no illusion... The ends of the glass are formed’. The solder which 
is bonded in a separate operation to the cap reflows 
through the small aperture and spreads out to form a 
permanent collar-button lock® between cap and glass— 


impervious to moisture and vibration. The exclusive 

T T F U S E Littelfuse feature eliminates fuse failure due to loose caps. 
Littelfuse leads all other fuse manufacturers in design 

AINES. ILLINOIS patents on fuses. Lock-cap assembly patent no. 1922642 


ALL-CHANNEL VHF ANTENNAS 


EVER DESIGNED! 


KRATY- 


2-BAY 


Bh 
KATY-I 


SINGLE-BAY 


HE WORLD'S FINEST ALL-CHANNEL VHF RECEPTION! 


The SUPER KATY all-channel VHF 
antennas feature a twin-driven aray with 
a combination of special cut elements for 
a close 300 OHM impedance across the 
entire VHF Band. This feature in con- 
junction with the long, accumulative fan 
dipoles, with directors and reflectors 
properly cut and spaced, results in per- 
formance never before obtained by any 
antenna design . . . including our own 
“BIG JACK”’, whose design has been so 
widely “‘hijacked’’. 


K-T Antennas are sold through selected distributors only . . 


Actual tests show that the Single-Bay 
KAT Y-1 will outperform any 10-element 
Yagi on every channel, 7 through 13 .., 
and will perform as well as any 10-ele- 
ment Y agi on every channel, 2 through 6, 


List Price 


SUPER KATY-1 ...... . $25.00 


Single-Bay 


SUPER KATY-2 


2 Bay 


~ « « « « $50.00 


. write for name of your nearest jobber. 


KAY-TOWNES 


ANTENNA COMPANY 


ROME, 


GEORGIA 


Recognized leaders in the field of fringe area antenna design 


Ser Re owe ee 


the 


1S STILL THE FINEST 
TV CHASSIS EVER DESIGNED 


... Ana there is no finer 
630 chassis than the 
GOLD MEDAL 


 TECH-MASTER 


MODEL 2430: For r 
Audio t for «¢ ernal 
There is a Tech-Master Custom-Designed, tet Price shan tenn $189.50 
custom-built TV Chassis for every MODEL 2431P : = O00 bet elite tome 
requirement where quality and reliability fidelity Push-lull audio amplifier 
Net Price (Less Kine) $199.50 
are the predominant factors. ih Cees Ct ois O68 hinteeen tab" 
rectangular, 277% and 50”) 
Net Price (Less Kine) $262.50 


Write for Detailed Data TECH-MASTER TV Chassis 
TECH-MASTER PRODUCTS CO. TECH-MASTER TY Kits 


445 BROADWAY, NEW YORK 13, N. Y. TECH-MASTER Audio Equipment 


Silos and Engin ELS 
QUTSTANDING RADIO ana ELECTRONIC BOOKS 


RADIOTELEPHONE 
LICENSE MANUAL 


Now, in one convenient vol 


ume, complete study-guide 
questions with clear, concise 
answers for preparation for 
all U.S.A. commercial radio- 
telephone operator's license 
examinations 
\ \ 2. Neil Book No. E&E-Rit $3.75 ° ‘oni 
, . f WORLD'S EQUIVALENT TUBES (Equivalents 
ier Vade Mecum) NEW 10TH EDITION. A guide 
reference for the possible exchanges or substi- 


N owl! Banding Kits NEW! tutions of radio tubes, indicating direct or near 


equivalents for both simple and complex cases, 


for EXTRA LARGE CHIMNEYS with specialized information as to differences, 
a ond covering military tubes os well as con- 
KIT XL “ST”: (Consists of ) ventional types. 
2—18' x 3/4” STAINLESS STEEL Book No. E&E-VM10 
STRAPS with eyebolts attached WORLD'S RADIO TUBES (Brans’ Vade Mecum) 
2 bol hed 9TH EDITION. Lists over 15,000 tubes from 
— Eyebolts Unattache every tube making country. Printed in 16 
4— Nuts to Fit Eyebolts a a a . . 
2—KWIK KLIP Strapping Fasteners ees Ho. SOE-VNP........... 
dines ANTENNA MANUAL. A practical, comprehen- 
Also available, KIT XL “G", same as sive book on antennas, for everyone interested 
above with 18° GALVANIZED in transmission and reception. Over 300 pages. 
STRAPS SU Mi, GER vcs acess cenccecs Re 
: : SURPLUS RADIO CONVERSION MANUAL. VOL. 
Universal— may be used with ony 1. Practical conversions. Write for list of con- 
chimney antenna mount. tents. Book No. ESE-SM1 .. .$2.50° 
in Con.: A. 1. R. Armstrong Co., Torente SURPLUS RADIO CONVERSION MANUAL. VOL. 
4 2. Companion to Volume 1 
Book No. ERE-SM2 


SOUTH RIVER METAL *Plus any tox. 
PRODUCTS CO., INC. Send three cent stamp for circular 


with detailed contents of books listed 
SOUTH RIVER, N. J, 
BUY FROM YO DISTRIBUTOR 


~~ Of OLMECT Man BOERS To 


PIONEER AND OUTSTANDING PRODUCER 
OF FINES LINE OF ANTENNA MOUNTS 


Tape Editor's Notebook 


(Continued from page 51) 


only the length of about one and a 
half 78-rpm sides on one EP side 
Thus a cut must be made somewhere 
in the middle of the second 78-rpm 
side in order to stay within the EP 
time limit. If there is a pause or long 
rest in the music at the right time 
the cutting is simple. But when this 
fortunate coincidence doesn't occur, 
then it is necessary to cut into con 
tinuous music and the echo chamber 
must be brought into play. The tape 
is cut at a point which is most feasi- 
ble musically as well as technically 
and several seconds of blank tape is 
spliced between the ends. The ending 
is then re-recorded and reverberation 
faded in as before 

The characteristics of tape have 
made the medium itself very adapta- 
ble to methods of simulating rever- 
beration. A  commercially-available 
unit, designed by Lewis Goodfriend 
comprises a continuous loop of tape 
moving past a record and several re- 
produce heads, whose outputs can be 
adjusted to give the effect of various 
degrees of multiple reflections. Such a 
unit is illustrated in Fig. 1. An ap- 
proximation of this effect is possible 
with any tape recorder having sepa- 
rate record and playback heads. If a 
small portion of the recorder output is 
fed back into the input, it will be 
recorded again, a fraction of a second 
behind the original, and then the 
combination will be recorded again, 
the entire process being repeated con- 
tinuously until the system losses cause 
the sound to decay to inaudibility. As 
in the case of the reverberation cham- 
ber, it is advisable to insert a variable 
equalizer in the feedback loop, so that 
the quality of reverberation may be 
controlled. The delay time will be de- 
pendent upon the rate of speed at 
which the tape travels and the dis- 
tance between the playback and re- 
cord heads. On most commercial ma- 
chines, 15 inches-per-second seems to 
be the best speed for usual applica- 
tions, but the other speeds are often 
useful for special effects 

Thus we have seen a few of the 
tremendous advances in technique 
which have been made in the record- 
ing art in the few short years since 
the introduction of tape. At the pres- 
ent rate, who can possibly foresee 
what wonders the future holds? —3 


“Rex, here Rex. Junior's on the 
TV quiz program!” 
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1 Will Train You at Home 


- for Good Pay Jobs, Success in 


=: —#, RADIO-TELEVISION 


home in spare time. 


Practice Broadcasting Practice Servicing 
with Equipment | Send = with Equipment | Send 


As part of my Communications Nothing takes the place of PRAC 
Course I send you kits of parts to TICAL EXPERIENCE. That's why 
build the low-power Rocntasatins NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. You use paris I 
You use it to get practic al expe ri- furnish to build many circuits com 
ence putting a station “‘on the air,”’ mon to Radio and Television. With 
performing procedures de manded my Servicing Course you build a 
of Broadcasting Station Operators modern Radio (shown at right). You 
An FCC Commercial Operator's build a Multitester which you use to 
License can be your ticket to a help fix sets while training. Many 
better job and a bright future; students make $10, $15 a week extra 
my Communications Course gives fixing sets in spare time starting a 
you the training you need to get few months after envolling. All 
your license. Mail card below and equipment is yours to keep. Card 
see in my book other valuable below will bring book showing other 
equipment you build equipment you build 


AVAILABLE TO 


VETERANS 


UNDER G.|. BILL 
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CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book —_— 


Both FREE Eee 


This card entitles you to Actual Lesson on —{ 
shows how you learn Radio-Television at home You 
also receive my 64-Pa Book, “How to Be a cena 
in Radio-Television.”’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 


Mail me Lesson and Book How to Be a Succes in Radio 
Televimon No Saleeman will call. Please write plainly 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio- 
Television at home in spare time. Cut out and mail 
-ostage free card. J. E. Smith, President, National Radio 
natitute, Washington, D. C. OUR 40TH YEAR 


NAME AGE 

ADDRESS 

cITy ONE STATE 
write in dote 

VETS of discharge 


sc 


as aRADIO‘TV Technician 


4. &. Smith, President 
National Radio institute 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


The men whose messages are blished 
below were not born successful. Not so 
long ago om ¢ ose doing exactly as you 


zuening PLUS opportunity is the PER- 
FECT OMBINATION for job security, 
good pay, advancement. When times are 
ood, the trained man makes the BETTER 
"AY, GETS PROMOTED. When jobs are 
acarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life 
Radio-Television is today's opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Kadios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 


Aviation and Police Radio, Micro-Wave 
Relay, Two-way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio-Television principles coming 
in Industry, Government, Communications 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of my 40 years experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish “bring to 
life’’ the principles you learn from my les- 
sons. Read more about equipment you get 


pam should KNO 
EARN MORE 
Mail card below now 


MORE 


ao they a 


are now > ad! They decided 


ee 


| TRAINED THESE MeN 


Mendicapped 
but Successful 
“Lam now C ne =F 
neer at WH N 
left hand ix cn at the 
wrist A man can do 
if he wants to R J 
Halley, Weston, W. Va 


Centrei Operater, 
Stetion WEAN 


$10 « Week 

in Spere Time 
‘Before finishing, I 
as much as $10 


ing, in my spare time. I 
recommend N 
J. Petruff, Miami, Fla. 


Hes Own 
Radio-Television Shop 


on other side of this page 
Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 
ives experience on circuits common to 
430TH Radio and Television 


Find Out About the Tested aan | 
Way to Better Pay ae 


Read at the right how just a few of my a 
oo” Brogan, Louisville, Ky. 


students made out who acted to get the 
Find Out What RADIO-TV Offers You 


better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
and 64-PAGE BOOK 


Radios in spare time starting soon after 


sets already in use. There are channels for 


“I reeetved my licens 
1,800 more Television Stations. Use of 


and worked on shipa 
Now with WEAN asx 
control operator, NRI 
course lx complete" R 
Arnold, Rumford, R. I 


Doing Radio and 
Television servicing full 
time. Have my own 
shop. | owe my success 
to NRL.” Curtis Stath 
Fort Madison, lowa 


Get First Job 
Thre wR 
firat job was with 


Hes Growing 
Business 


“Am becoming expert 
Teletrician as well as 
Radiotrician. Without 
our course this would 


enrolling. Read how my graduates start 
their own businesses. Then take the next 
ate mail card below 
ou take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64-page book, “How to Be a Success in 
Radio-Television" because it tells you 
about my 40 years of training men and 
important facts about present, and future 
Radio-Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mailing postage free card can be an im- 
ortant step in making your future success- 
ul. J. E. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR. 


‘a 


Start Soon to Make ‘10, 
$15 a Week Extra Fixing Sets 


Keep your job while training. = 
Many NRI students make $10, | 
$15 and more a week extra fixing 
neighbors’ Radios in spare time 
starting a few months after en- 
rolling. I start sending you 
special booklets that show you 
how to fix sets the day ag = 
roll. The multitester fe dy 

with parts I furnish helps d i 
cover and correct troubles. 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, PL. &R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 


Do You Want Your Own Business? 


Many NRI trained men start 
their own successful Radio-Tele- 
vision sales and service business 
with capital earned fixing Radios 
in spare time. My book tells how 
ou can be your own boss. Joe 
vers, a duate of mine, in 
Asbury Park, N.J., writes: “T’ve 
come a long. way in Radio and 
Television since graduating. 
Have my own business on 
Main Street.”’ 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


International Short-Wave 


(Continued from purge TR) 


0700 - 0800, 1200 - 1700 
Service O800 - O830 
channels 
Sweden) 

El Salvador—-Radio Nacional 9.55<A, 
is noted in Spanish to 2300 closedown 
(Bush, Chile; Zerosh, Pa.) 

Fiyt Islands Suva's Post Office 
transmitter is now on 4.880. (Fox, N 
Z., via Radio Australia) Station officials 
inform Scheiner, N. J., that it looks 
like they will settle down on ZJV3 
3.980, and ZJV, 930 ke., with ZJV3 
serving outlying islands with 500 watts 
while ZJV will serve the main island 
of Viti Levu with 2 kw.; hours of trans- 
mission are 1400-1600, 1900-2100, 0030- 
0530, mostly in English although some 
vernacular programs are given in Fiji- 
an and Hindi. 

Finland—- Helsinki, 15.19, noted sign- 
ing on 0640; has English O700 week- 
days only. (Pearce, England) News for 
North America is heard 1430-1445, 
good level in N. Y. (Steinberg) 

France Paris, 7.105, noted 1400- 
1500 in Czech, Slovak; bad QRM. 
(Zerosh, Pa.) Heard on 9.765 in Portu- 
guese 1410 tune-in. (Bellington, N. Y.) 
Noted opening 0230 with “La Marseil- 
laise” in beam to New Caledonia in 
French. (Takemi, Japan) Is good level 
on 11.70, 9.685 at 1800-1815; strong on 
15.35 to Canada 1030-1045. (Sawyer, 
Ont.) 

French Equatorial Africa Radio 
Brazzaville noted on 15.595 at 1400, 
good level in French; left air abruptly 
1409. (Ferguson, N. C.) Heard with 
news 1745 on 9.44. (McGrath, Iowa, 
Parson, Va.) And on 11.970. (Kroll, N. 
Y.; Granrose, Fla.; Frazier, Texas) 
With English 1550 on 11.97. «Hall, 
Que ) 

French Guiana Radio Cayenne, 
6.210A, seems to be on the air irregu- 
larly, around 1745 - 1830 
(Kary, Va.) 

French Morocco— Rabat, 6.006, noted 
1745 with Arabic vocal music 
with “La Marseillaise’’ 1759 
England) 

French West Africa Radio Dakar, 
9.560, noted with French identification 
1500. (Ferguson, N. C.) Good level 0300 
with news in French Ont.) 

Germany American Committee for 
Liberation from Bolshevism. Ince Mu- 
nich, sent letter verification for reports 
on 7.130, 6.175 outlets: asked for fur- 
ther reports ‘‘regarding jamming 
and said presently uses 6.055, 
6.175, 7.130, 9.585, 11.720, 11.785. Heard 
on 6.055 at 0155 at good level in Rus- 
sian dialects; 6.175 noted parallel 0200 
(Pearce, England) Sudwestfunk, 6.320, 
noted from 1845-2000 closedown on 
Sat., may close earlier other days; 
mostly music. (Huttemeyer, N. J.) 
RIAS, 6.005, Berlin, heard with dance 
music 2035. (Cox, Dela.) 

Gold Coast Accra, 4.915, noted 1240 
with recordings; 1245 call in English, 
then news, weather 


Middle East 
1000 - 1200. same 
(Bluman, Israel, via Radio 


closedown. 


closed 


(Pearce, 


(Sawyer 


noises,” 


forecast closed 


February, 1954 


John Jerry Bartko, Masaryktown (Brooks. 

ville), Florida. 15-year-old sophomore at 

Hernando High School. won the top Class 

A prize in the first radio listening contest 

sponsored by “Boys’ Life.” national Boy 
Scout journal, and a Hallicrafters HT-20 
transmitter. During the contest months of 
January-February 1953. young Bartko 
spent 400 hours at the controls and logged 
4000 stations. He totaled 7145 points. 
All continents. all states. and all call 
areas, plus 105 countries. were logged. 
1300; weak with CWQRM. (Pearce 
England) 

Greece Armed Forces’ Station 
7.420A, is heard to 1700A sign-off, also 
from around 0030 past 0200; on Sun. 
has Orthodox religious service 0100 to 
past 0200. (Kary, Va.) 

Greenland Radio Angmagssalik 
sent letter verification; said operates 
on 7.570 as a part of the local Green- 
landic News Service on 5.700 and 1500 
ke., primarily for Danish and Green- 
landic listeners in Greenland; listed 
power as 2 kw., using a dipole antenna 
directed SW-NE, 42 meters high, trans- 
mitter is suppressor-grid modulated; 
maintenance of the station staffed by 
16 Danes, 13 Greenlanders. _ is partly to 
collect weather observations from all 
Greenlandic stations, and to relay these 
to Denmark and to others who might 
be interested, and partly for local tele- 
graph service via Lynfby Radio, Copen- 
hagen, as well as serving as a common 
coast station for civil navigation; 1 kw 
telegraphy-telephony transmitters are 
used on 500 ke., 2500; schedule for 
7.570 and 1500 ke. is weekdays 0900- 
0950. (Pearce, England) 

Guatemala TGWA, 9.760, noted 
back on air around 1330. (Zerosh, Pa.) 
Heard 2130 tune-in. (Bellington, N. Y.) 
TGNB, 9.668, noted daily 2200-2345 
closedown in English, fair to good level 
(Brown, Wyo.) 

Haiti-—- Radio Commerce noted moved 
to 6.090 from 6.140, good level to 2300 
closedown (Morgan Balbi, Calif.) 
1V EH, 9.69, heard in English 0830-0900 
(Grace, Conn.) 4VC is good on 9.485 
at O800 in French. (Morrison, R. I.) 
Radio Tropices (formerly Radio Fides) 
6.405, Port-au-Prince, is usually good 
level in French 1900, although at times 
has bad CWQRM. (Niblack, Ind.) 
4VRW, 10.074A, noted 1400, an unusual 
time to hear this one in N. Z. (Collett) 

Honduras—-HRTL, Radio Tela, sent 
airmail letter verification for 6.035; re- 
lays 980 ke., 0900-2300 daily 
Sun., has American music and songs 
daily 2120-2200. (Pearce, England; Bel- 
lington, N. Y.) 

Hong-Kong 


except 


ZBW3, 9.525, Victoria, 


has 


Something New 
in high-voltage 
ceramic 


capacitors 


See the 
announcement by 


® 
on page 118 
in this issue 


noted 0615 at good level with music, 
news. (Sanderson, Australia) Has news 
daily 0900. (United 49’ers Radio So- 
ciety) 

Hungary Budapest, 6.248A, noted 
with English from 2300. (Saylor, Va.) 


And 1930-2000. (Zerosh, Pa.) An- 
— Since the most important nounces English for North America as 
1 single step in Radio- 1930-2000, 2300-2330, over 9.833, 7.220, 

KE STE R Television Servicing is 6.248. (Parrish, Ga.) 
FLUX 7 7) core we +++ Ws ~ plain India AIR, Delhi, noted opening to 
= good sense to use the best Southeast Asia and Far East 0830 on 


— KESTER SOLDER... nam on - 
SOLDER Key Name in Solder 9.565, 11.790; at 0945 close said next 


for More Than 50 Years. English for Southeast Asia would be 
1930 on 9.755, 7.170; heard signing on 
English for Europe 0230 on 17.740 
15.380, closed 0330. (Pearce, Catch, 
England) Heard on 15.350 at 0245 with 
classical music; on 11.950A at 1945 
with Home Service; on 21.510 at 0235 
with news and music in Home Service; 
on 7.210 at 0715 with weather reports, 
local and general news; VUM, 7.260, 
Madras, noted 0600 with musical pro- 
gram and news. (Sanderson, Australia) 
Heard on 7.155 opening 0700 in Asiatic 
languages. Closes on 9.750 at 0815 after 
a program in Kouyu. (Kary, Va.) 
Opens in French on 3.950 at 1445, also 
on 7.170; news noted 1030-1045 on 

KESTER SOLDER COMPANY 4.760A. (Pearce) 


4235 Wrightwood Avenue * Chicago 39, Iilinois Indo-China (Vietnam) Radio 
Newark 5, New Jersey * Brantford, Canada 


i 


TUM Ld dd 


France-Asice Saigon, noted using 
9.750A to Europe again 1035-1130A 
when closes with “La Marseillaise;” 
uses French and English, with news 
around 1100A. (Pearce, England; Bal- 
bi, Calif., others) Noted on 6.225A with 
identification in French 1800. (Stark 


Texas) Heard on 11.925A with French 
GET INTO ONE OF THESE English a a 


news, then program on 


French session; on 15.420 at 0405 with 


English program of news, music; on 
or | 9.745A at 2330 good level in French 


news, music. (Sanderson, Australia) 


- Noted with French news 0300 on 
, 6.116A. (Saylor, Va.) “Voice of Viet- 


E GREATER no tea FIELDS 6.235A at 0525 with strong signal in 


nam,” 9.62, Saigon, is fairly good in 
Tokyo 0500-0600. (Ishikawa) And with 
| world news in English 0940. (Navarro, 
| Philippines) 
} 


MW ielewision 


TRAIN IM THE GREAT SHOPS OF ne Cave enn 2 URE ih, Deis auntie“ iui tae 
FE OLDEST, BEST EQUIPPED was noted testing on 9.745 at 1500 par- 


SCHOOL OF ITS KIND IN U | | allel 9.010A and asking for comparison 
Prepare for your future N¢ Ww Get prac 1,000 APPLICATIONS repotr ts on the « rperiie ntal 9.745 chan- 
TRICTT Y— f We aR NICS ail vital in Thic albguspece ease nly — on apd -* a 9 wnGA 
s 1515-15: Zerosh, Pa.) 
is ideal for housing meters, ‘ | And with “Voice of Zion” session in 
controls and switches English 1615-1700 closedown. (Chap- 
of all types. : man, Pa,; Morrison, R. I.) Was heard 

Made of heavy molded i earlier te sting on 7.190 (Pearce) 


Prepare now for a better job that al 
savem: Suture tn tin years ahead i omnes ireal 
equipment at Coyne—no advanced education or 
previous experience needed 
Aperoved for Veterans—finance plan —en 
| W, pay Most of tuition later. P — em- 
ployment service while training if needs 


Clip coupon for Big Free 4 black plastic. Available with i Italy —R . asured 6.214. noted 
FREE BOOK Bodk Nivstlesiman will call, Ac NOW & uy— home, meusu D0 noter 


matching phenolic panel. . y > vee > meee 1015 
8.W. COOKE Founoco et I opening to Brazil in Portuguese 1915 
President * a» 199 
ELECTRICAL SCHOOL 


Easy to drill and saw. Spanish 1935; Italian 2000. (Ferguson 
Available in two sizes; N. C.) Heard with news 0400 for Aus- 
A TECHNICAL TRAE bps | CHARTERED 
OT FOR PR 


5-1/4" x 6-7/8" x 2-5/16" tralia on 15.300, 11.800A; asked for 


500 8. Paulina St. Chicage, Dept. 24-850 3-3/4" x 6-1/4" x 2” reports. (Pearce, England) Noted with 


ELECTRICITY © TELEVISION © RADIO © REFRIGERATION © ELECTRONICS 


Ask your Distributor for news to North America 1920 on 7.29, 


: E 957. (Crowell, Zerosh, Pa.) 
Waldom's Plastic Case. 


18 OOKE, Pres. 
COVNE fitcrmcal School 
500 S. Paulina St., Chicago 12, Mi. —_ 24 65H 
Send FRE E BOOK and details or 


1 © RADIO-TELEVISION O ELEC TRICITY 


Jamaica Radio Jamaica, 3.360, is 
fair level 0600-0715. (Parsons, Va.) 


1 
! 
I Japan Sanderson, Australia, re- 
1 WALOOM ports Far East Network on 3.975A at 
NAME 
! 
1 
| 


! ADDRESS 


ELECTRONICS INC 0515 with variety program; JOB6 


11.725, at 0400 with news and music 
911 Larrabee S!., Chicago 10, Ill good level; JOB3, 9.695, at 0410 with 
bury STATE news 
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(Continued on page 156) 
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HOWARD W. SAMS' 


“DIAL CORD 
STRINGING GUIDES” 


Shows you the ONE right 
way fo string any dial 


cord in just seconds... 


There is only ONE RIGHT WAY to 
string a radio receiver dial cord, and 
these are the only books that show 
you how. They cover thousands of 
receivers, clearly illustrating each 
dial cord system ina legible diagram 
that shows you how to solve the 
knottiest stringing problem in sec- 
onds. You'll say goodbye to trouble 
when you own these invaluable 
guides—they pay for themselves in 
the time you save! 


VOL. 4. Latest volume includes dial cord 
stringing diagrams for hundreds of radio and 
TV-radio receivers produced from mid-1951 
through 1953. Includes cumulative index to 
all 4 volumes. 96 pages. 52” x 814". 
ORDER DC-4. Only 


VOL. 3. Includes dial cord stringing diagrams 
for radio receivers produced from 1950 
through mid-1951, as well as TV-radio 
receivers produced from 1946 through mid- 
1951. 96 pages. 5%" x B81". 

ORDER DC-3. Only 


VOL. 2. Covers dial cords used in receivers 
produced from 1947 through 1949. Indexed 
for quick reference. 96 pages. 542" x 82". 
ORDER DC-2. Only 


VOL. 1. Complete dial cord stringing data 
for hundreds of receivers produced from 
1938 through 1946. 112 pages. 52" x 81". 
ORDER DOC-1. Only 


OWN ALL 4—LICK ANY DIAL CORD 
STRINGING PROBLEM IN SECONDS 


HOWARD W. SAMS & CO., INC.") 


| Order from your Parts Jobber today, or 
| write to Howard W. Sams & Co., Inc., 
2203 East 46th St., Indianapolis 5, Ind. 


My (check) (money order) for $ 
enclosed. Send the following books: 


O DC-4 ($1.00) 0 DC-2 ($1.00) 
0 DC-3 ($1.00) 0 DC-1 ($1.00) 


Address 


! 
! 
! 
| Name 
! 
| 
! 


State 
(Outside U.S.A. priced slightly higher) 


! 
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THE TRI-POLE 
ANTENNA 


By 
DR. YUEN T. LO 


Development Engr.. Channel Master Corp. 
Explaining the operation of 
a new TV antenna covering the 


low and high v.hf. bands. 


MONG 
there 


antenna 
has 


manufacturers, 


been a steady trend to- 


| ward the production of twelve-channel 


v.h.f. antennas to accommodate the 
many new TV stations on the air. This 
article will describe the development 
of a new type of antenna—the “Tri- 
pole’’—-used for TV reception of the 
entire v.h.f. band. (See Fig. 1.) The 
design of this antenna is based upon 
a study of the half-wave dipole an- 
tenna. 

The current distribution along a half- 
wave dipole is shown in Fig. 2A. Since 
the size of the dipole varies inversely 
with frequency, and since the voltage 
that a dipole picks up is proportional 
to its length, a high-band dipole will 
pick up only about one-third the en- 
ergy of a low-band dipole. (The fre- 
quency ratio of the middle of the high 
band to the middle of the low band is 
approximately 3:1.) If we attempt to 
use a low-band dipole for high-band 
reception, the current distribution is 
as shown in Fig. 2C. The dipole is then 
said to be working on its third har- 
monic. This current distribution re- 
sults in the horizontal polar pattern 
shown in Fig. 2B. The low-band dipole 
can be considered to be three half- 
wave, high-band dipoles tied together. 
The lobe-splitting shown in Fig. 2B is 
due to the fact that the center dipole 
is 180° out-of-phase with the two out- 
side dipoles which are in-phase. 

The desirable goal would be to have 
three dipoles in-phase. A half- 
wave dipole, having the current dis- 
tribution shown in Fig. 2A has, by 
definition, a gain of O db. Theoreti- 
cally, the gain of three half-wave 
dipoles, side-by-side in-phase, is about 
3.2 db. It must always be borne in 
mind that the same three half-wave, 
high-band dipoles must also function 
as one half-wave, low-band dipole. 

One of the early attempts to achieve 
an all-v.h.f. dipole was the so-called 
“bat wing.” Fig. 3 shows the current 
distribution for both high-band and 
low-band operation. The dipole struc- 
ture acts as a half-wave dipole on the 
low band, but on the high band the 
“bat wings” form electrical disconti- 
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Fig. 1. Two-bay array of the twelve- 
channel v.h.f. antenna described here. 
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Fig. 2. Current distribution along: (A) a 
half-wave dipole, and (C) a dipole three 
half-wavelengths long. (B) Horizontal 
polar diagram for dipole shown in (C). 
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Fig. 3. Low-band and high-band current 
distribution along a “bat wing” antenna. 


nuities in the dipole and effectively is- 
olate the outer third of the dipole on 
each side. This means that from apex- 
to-apex of the “bat wings’ on the 
dipole, there is one half-wave on the 
high band. However, the full length of 
the antenna is not utilized on the high 
band. 

Probably the most familiar types of 
broadband antennas are the conical or 
fan types. The total length of the ele- 
ments equals one half-wave on the low 
band, and three half-waves on the 
high band. (See Fig. 4.) The current 
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NEW BEAUTY on the housetops 
INCREASED SALES of TV antennas 


Sell the antennas that are “selling” for you. Antennas right to the consumer with national 


Ward is promoting their new line of Tele-vane advertisements in: 
The American Home Popular Mechanics Magazine 
Architectural Forum Popular Science Monthly 
Better Homes and Gardens Time 
Business Week | House and Garden Book of Building 
House Beautiful . Newsweek 
Write today for the giant Tele-vane Sales Kit that campaign for the newest, most revolutionary idea 
gives you the complete schedule plus many, many in TV antennas yet. 
more selling aids. Tie-in with this gigantic selling 
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THE | | PRODUCTS CORP. 


DIVISION OF THE GABRIEL COMPANY 
1148 Euclid Avenue, Cleveland 15, Ohio 


in Canada: Atlas Radio Co., ttd., Terento, Ont, 
February, 1954 


FOR THOSE WHO SEEK THE ULTIMATE 
IN HIGH FIDELITY CABINETS 


Klipsch REBEL IV 
by Cabinart 


A Klipsch Cerner Horn Enclosure 
designed especially for manufac- LOW-GANO CURRENT == a ame 
ture by Cebinert. GH BAND CURPEN ee ee eee eeeereniee 


@ Two-way system performance. So Fig. 4. Current distribution along a con- 


flexible in design so as to provide you ical antenna cut for the low v.h.f. band. 
wide latitude in determining your 
Removable 


listening requirements. panel ; 
aliows for o variety of speaker com- distribution on the high band is the 
binations. For example, in the 12° same as for an ordinary low-band 
dipole, with the outer two sections be- 
ing out-of-phase with the center sec- 
tion. The normal split-lobe pattern is 
© Attractively styled to blend with overcome by tilting the dipole forward 
any interior decor, the Klipsch Rebel IV from the apex. In this case, points “B” 
by Cebinart comes in Limed Oak, 
mek tiee French Mahegeny end ters of the outer dipoles, are moved 
forward in space with respect to point 
“Popularly Priced”’ “A.” the electrical center of the inner 


*$69.00 Net for 12” Jel dipole. Therefore, an overlapping of 


lobes occurs and in this manner a 
. 00 .” ’ . 
$87. Net for 15°" model significant amount of the cancellation 


*Net prices, from the center dipole is overcome 
’ , wee However, this pattern still produces 
Precision Manufactured High Fidelity Cabinets of Character ost South, | side lobes on the high band 


The problem in essence, therefore, is 

G&H WOOD PRODUCTS CO. how to get the low-band dipole to act 
normally on its own band, and as 

75 NORTH llth STREET, BROOKLYN II, N.Y. three effective dipoles in-phase on the 
high band. The approach used in the 
“Tri-pole” is to reverse the phase of 
the center dipole during high-band 
operation. This is shown simplified in 


EARN MORE Monéy— Fig. 5A. This configuration effectively 


produces another high-band, half-wave 


BE A PROFESSIONAL dipole immediately adjacent to the 


out-of-phase section in the low-band 

TELEVISION dipole, when operating on the third 
harmonic 

SERVICE It is seen from Fig. 5A that, since 

dipoles “A” and “D” occupy almost 

TECHNICIAN f = the same point in space with relation 

STEP INTO THE TOP PAY Sul , ‘ » to a received signal, they cancel one 

$5,000— $10,000 A YEAR re 4 another, so that high-band operation 

CLASS. 7 MONTHS’ SHOP New 6 oz. evterer is achieved through the use of dipoles 

TRAINING QUALIFIES : > Spray Can land | “B” and “C.” However, this approach 

You. , produces only two half-wave dipoles 

if you want to reach your goal as Soh Stmen 25 . on the high band. Low-band operation 


and “C,” which are the electrical cen- 


Pioneers in radio furniture for high fidelity equipment 


a Successful Service Technician you SEND FOR a 
will need plenty of “KNOW HOW" to FREE remains unimpaired The next step, 
Quality for the better servicing jobs CONTAINS AMAZING NEW 


or profitable shop ownership BOOK TODAY! PE RMA FILM 

WESTERN TV offers real experience on live equipment 7 Fig. 5. Progressive stages in the devel- 

in our BIG SHOPS AND LABORATORIES in the shortest CLEANS! di + d Sati . h “Tri . Vv 

Practical time under expert instructors. Graduates are * + + « « Girt? and oxidation im- opment of the ri-pole” T antenna. 

in big demand because they have the “field expe mediately on contact. 

rience’ necessary for immediate ‘bench’ or super * LUBRICATES! = a. a drop eliminates 

visory positions. You learn every phase of Radio and tech. h d : 

TV servicing (AM, FM, VHF, UHF). WTI men win fast scratc um and noise 

promotion...can demand better pay develop te PROTECTS! ... assures continued top 

highly profitable businesses of their own with the performance. 

latest and most PRACTICAL PERSONALIZED TRAINING . 

BEHIND THEM. You concentrate all your time on being Perfect Contact Restorer—cleans 
t . & restores volume controls, band 

@ PROFESSIONAL TV SERVICE TECHNICIAN non switches. push button assemblies 

essential math and engineering theory omitted. YOU electrical contacts NO NOISE 

CAN EARN WHILE YOU LEARN. Special Finance Plan , is net a carbon tet solution 

APPROVED FOR VETERANS. Find out how you can get 

into the TOP PAY GROUP Send tor this tact-packed 

book NOW! 


WESTERN America's leading 
TELEVISION Television 
INSTITUTE Servicing School 


Available in 8 oz 
beotties and quart 
cans Nearest dis 
tributor——or write 


ELECTRONIC CHEMICAL CORP. 


813 Communipaw Ave., Jersey City 4, N. J. 


| 341 W. 18th St., Los Angeles 15, Calif 
J Without Obligation, please send FREE fully illustrated 
g Comte (No salesman will call.) 
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WO ROTORMOTOR-/27 
Aus DIREC UNF-VHF RECEPTION 


LIST PRICE 


$36.75 


 amaeaid ' 
#2,609,503 £ 


=$2,625,655 


2,644,091 ¢ 
+2,661,423 } 


OTHERS PENDING 


K Ye. —DPOLDYLS Saad 


MONEY BACK GUARANTEED #), 
TO RECEIVE -4¢¢ CHANNELS })) 
2-83 FROM -4¢C DIRECTIONS >) 

AND POSITIVELY OUTPERFORM * 
(§ -4¢¢ OTHER ANTENNAS win $y) 
« OR WITHOUT A ROTORMOTOR ) 
BO GAIBLIBS 


Pet ar \ 


TIMES MORE POWERFUL 


THAN ALL OTHER ANTENNAS 


SEE YOUR 
JOBBER 


The Super 60 is the general purpose 
model for conditions prevailing in 
most communities today. Within 
a short time 15 to 20 UHF-VHF 
stations will be on the oir within 
o 60 mile rodivs of every foir 
sized community. With the instal- 
lation of the Super 60, you are 
improving your present reception 
in all directions ond you are 
ready for the future. 


The Suburban 40 hos been devel- 
oped for suburban areos where the 
stations are closer and trouble 
with distance is less of a problem 
— but the odvantoge of all di- 
rection all channel reception is 
necessary A tow priced high 
quality antenna for the present 
and the future. 


LIST PRICE 


$24.50 


SEE YOUR 
JOBBER 


Here is the real go-getter of the 
All Channel family. The Ultra 150 
reaches out at long distances on 
VHF ond gives you o bright, clear 
picture 150 miles and more. This 
antenna has solved the problem 
for thousands throughout the coun- 
try where long range reception 
wos otherwise impossible 


9 POSITION 

ELECTRONIC 

ORIENTATION 
SWITCH 


PRICE INCLUDES 
Antenna arrays necessary stacking bors 9 
position switch switch-to-set coupler 
necessary hook-up harness 
Individually boxed in 


ALL CHANNEL 


LIST PRICE 


$43.50 


SEE YOUR 
JOBBER 
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70-07 Queens Blvd., Woodside 77, N. Y. 


Sotues Your Problem in Your rbrea 


Yes, we said YOUR area. With the FCC 
allocating over 2,000 new TV Stations cover- 
ing 12 VHF and 70 UHF channels, your area 
is due to change and you will require an 
antenna able to receive both UHF and VHF 
channels from all directions. All Channel 
Antenna Corp. has just the antenna to fill 
your needs and money back guaranteed to 
positively bring you at your location, clearer, 
sharper, pictures than any combination of 
present day antennas using expensive rotor 
motors, boosters, etc. With a flick of the 9 
position electronic beam selector switch, any 
station in any area is instantly brought in on 
any TV set clearer and sharper. 


4 CONDUCTOR TRANSMISSION LINE 
Low Loss External Air Dielectric 
Matched Impedance 
Eliminates End Sealing - 
Eliminates Condensation HF 
Up to 50% tess Loss < 
Than Tubular When Wet 2 
Easily Spiraled 
No Breaking or Shorting » 
Patents Pending - T. M. Reg i 


While antenna reception is guaranteed 
as specified, perfect pictures have been 
consistantly received from 2 to 3 times 
these distances. 


ANTENNA CORP. 


Hickory 6-2304 


agua s0cssUUTecccce 


existing 


—ERIE 


acsisten cour 


4 


a 


[CHES 
Theyte in the LAG! . 


The new, full line of ERIE rotary selector and lever 
switches includes twenty-five item numbers. They 
are made in four styles, in single or multiple sections, 
shorting and non-shorting types. ERIE switches meet 


R.E.T.M.A. requirements. For protection 


against the corrosion of heavy silver plated contacts, 
each switch is sealed in a durable plastic bag and 
then boxed for convenient stocking 


Descriptive literature is available at your 
distributors, or write Dept. B for your copy. 


ERIE components are stocked by leading 
electronic distributors everywhere. 


ELECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR CORPORATION 


eet PA 
ERIE PA © LONDON ENGLAND © TORONT ANADA 


Yes, although ovr new FULL-VIEW D’Arsonval 
type meter occupies exactly the same space used 
by the older standard 21/2" Meters, it provides 
71% more scale oreo. As a result, ol! calibrations 
are printed in large easy-to-read type and for 
the first time it is now possible to obtain 


populor priced — ay 3 M. ilies 


Specifications 
6ac Bye marry yey 
0-15/30/150/300/1500/3000 Volts 
6 D.C. VOLTAGE RANGES 
0.7.5/15/75/150/750/1500 Volts 
2 RESISTANCE RANGES 
0.10,000 Ohms 0-1 Megohm 
3 0.C. CURRENT RANGES: 
0-15/150 Ma. 0-1.5 Amps. 
3 DECIBEL RANGES: 
-6 db to + 18 db +28 & te + 58 db 
+14 db to +38 d 
The Model 770-A comes complete 
with self-contained botteries, test $4 585 
leads and all operating instructions 
Write Dept. RN-2 for 


, catalog of complete line 


» < => — «Tr ~ 
NSTRUMENTS CO. 


then, is to tie another high-band, half- 
wave dipole to these same feed points. 
(See Fig. 5B.) Fig. 5C shows the re- 
sulting current distribution of this sys- 
tem. As in the previous case, dipoles 
“A” and “D” can be considered to can- 
cel each other out; but now dipole “E” 
fills the gap since this new dipole is 
in the same phase relationship as 
dipoles “B” and “C.” 

Adding all the currents together, 
dipoles “A” and “D” cancel each 
other out, and dipoles “B,” “C,” and 
“FE” are in-phase. This system achieves 
in-phase operation of the three sec- 
tions on the high band, and also func- 
tions as a half-wave dipole on the low 
band. However, due to low-impedance 
characteristics, it has limited band- 
width. 

To obtain higher impedance for the 
configuration shown in Fig. 5B, folded 
dipoles are used. In addition, special 
quarter-wave transformer lines pro- 
duce a total impedance of 300 ohms 
for the three dipoles in parallel. The 
screen-type reflector used with this 
antenna gives an optimum gain of 
about 7 db and is nonresonant. This 
means that the reflector itself is not 
frequency-sensitive. This was chosen 
in preference to a straight-bar reflec- 
tor whose maximum potential gain is 
somewhat over 3 db which is achieved 
only at one frequency. —O- 


ALUMINUM CHASSIS 
By ARTHUR TRAUFFER 


ANUFACTURERS of aluminum kitchenware 

are now putting out a complete line of 
small seamless aluminum utensils for little girls 
who want to learn how to bake and cook. 

The photograph shows two of the little pans, 
selling for about 15 cents each, that are of in- 
terest to radio and electronic experimenters 
ynd gadgeteers. 

Made of seamless aluminum, the loaf pan 
measures 5” long, 2'/2” wide, and !'/2" deep, 
while the square pan measures 5” x 5” x I'/g”. 

The photograph shows a fixed frequency 
r.f. amplifier built into the loaf pan while the 
square pan is propped behind it 

It's fun to work with these little pans; the 
aluminum is so soft and thin you can punch it 
and cut it with the small blade of a pocket 
knife. However, the metal is plenty stiff 
enough for radio construction projects. —3)— 


How toy aluminum pots and pans can be used 
as inexpensive. easily-worked radio chassis. 
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SYLVANIAS 


‘SEE-WELL TOOL KIT 


A NEW, TIME-SAVING TOOL-SENSATION! 


You can’t 
do without... 


§ 795 


for only 15 
_ Sylvania Premium Tokens. 


a 


™~ 7 Po 


NO MORE FUMBLING inside dark 
radio and TV cabinets. At the flick 
of a switch, a bright light automati- 
cally focuses right at the spot you re 
seeking. Saves your time .. . im- 
proves your work. 

3 Handy Tools in 1. Magnetized 
Phillips and Flathead screwdrivers, 
nylon alignment tool —all 3 built 
into break-resistant lucite shafts 
perfectly fitted to flashlight handle. 


Flash-light handle for 
interchangeable tips. 


YOUR 3 MOST NEEDED TOOLS 
IN 1KIT- 


Without doubt, this SEE-WELL 
Tool Kit is one of the slickest, quick- 
est service tools ever built! 

See your Sylvania Distributor To- 
day! He has this remarkable tool kit 
for you now—you need only 15 Syl- 
vania Premium Tokens. The time to 
get this valuable Sylvania See-Well 
Tool Kit is NOW—so don’t delay, 
order high quality Sylvania tubes 
TODAY. 


SYLVANI 


Sylvania Electric Products Inc. Dept. 4R-3502, 1740 Broadway, New York 19, W. Y. 


In Canodea Sy 
University Tower Bidg 


LIGHTING + RADIO - 
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vania Electric (Conodo) Lid 
St. Catherine Street, Montreal, P.O 


ELECTRONICS - 


TELEVISION 


Break-resistant lucite 


spotlights work. 


/ 


Stainless steel handle 
with built-in a 
Uses 2 light bat- 
teries of any size (not in- 
cluded in kit). 


eee 


Remember, you get 1 token 

with every 25 Sylvania Receiv- 

ing Tubes or every Sylvania 
TV Picture Tube you buy. 


, i 


= 


FIX ANY TV or 


. 


SAVE $1.25! 


Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 

If broken into ‘‘lessons'’ and sent to you 
os a youd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $12.00 
(you save $1.25!) 


course," 


A. A. Ghirardi 
More servicemen 
trained 
Ghirardi books thar 
any other books or 


have from 


courses of their kind! 


Radio & Television Receiver 
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wi) pon 417 


1 Circuitry & Operation " i cen ditchar — vera i Repair 


ur ANY rence oo 
uu know il owes be 
why and in ind 2 
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kind of ve 
takes the headache 
the kind that fits y 
it's why Kk & 7 Re- paid jobs. ¢ rs all basi 
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TION rvaluntle well «a phono pick-ups 
want " players 
Sold separately for $6.50—or se 
hia MONEYV-SAPING COMBIN - 
TION OFFER IN COUPON 


apped 
temday " oaton eceny 
sandinn of ba “ 


thor It teaches 


Handle any job on any set easier and better! 
This complete Ghirardi training shows you 
exactly what to ... every step of the way. 

Let these two up-to-the-minute Ghirardi books make it easy for 
you to handle ALL types of AM, FM and Television receiver serv- 
ice by the very best and latest methods! Learn to handle jobs 
faster, better and with less testing! Whether a service 
beginner or an experienced technician you'll find the 
ional methods that are so clearly explained can 
efficiency and your earnings 


A“GOLD MINE” OF HOW-TO-DO- IT SERVICE DATA: 


Aln t 1500 page and « 


vou re 
speedy 


BOTH 


proje S- 
your 


ive 


ervict a big boost! 


ver SOO bie ind 


explain 8] 


EVE re 


ee ee Re Mail 
tomment Book echnic 
id separately t ee 232 Madiso 


Radio & Television Receiver 


Reshen Sy She hom “hk 
procedure clearly silained 1 thi 
ou can breeze ‘thr 
telev ' and racic 
and faster than ye 
b 


-it methods and brush up " f develop 
big better methods an¢ rteu or to find 
blen 


» what te 
‘ ‘ service meth- hig telertstor 
that help you handle you need to kr 
and make more money 
ee wn —— Sold separately for $%6 Save 
locating trouble money by ordering the SP Rectal 
het For exper COMBINATION offer. Send coupon 
today. Practice 10 full days FREE! 


ong 

For beginner 
understood course it 
and repairing them f-i-- 
rienced servicemen, it A Quick way 


DON’T THROW OLD 
RADIOS AWAY 


This big Handbook 
contains jus? the data 
you need to fix them 

in a jiffy! 
It sn cinch to repair old radio 
a you have Ghirardi’s fame 
LADIO TROUBLESHOOTER 'S 
HANDBOOK tt your side! 


RADIO 
TROUBLE- 
SHOOTER'S 
HANDBOOK 
by Gil d 


umd 4 


CUTS SERVICE TIME IN HALF 
ON 4 OLD SETS OUT OF 5! 


toedo-t 


dreds of jobs s you to fix old se 
for custo id at a real profit to yourself! 


ts cheaply 


Order Radio Troubleshooter’s Handbook in 
coupon today for 10-day FREE examination 


BE AN EXPERT ON 
MAGNETIC RECORDING! 


This how-to-do-it book 
makes it easy to 
specialize in one of 
the fastest-growing 
electronic fields 


MAGNETIC 
RECORDING 


by &. J. Begun ‘ iste ound and 
14 ments and 
} 


oO nation's acknowledged 
expert explains all details of the art 


A COMPLETE GUIDE TO RECORDING 
METHODS AND EQUIPMENT 


First y« 
amd tape ree 


fevery phase of 
uatic and 
and cir- 


u get a clear understanding o 
rding from basic ac« 
magnetic theortte t component equipment 
cults in present day use Subjects include 
tor rt ism \ rt ‘ Recording 
Practice y Magnetic 
Ky n un , : Applicatic 
mentath urements 
netic Phono and many more 

Read it 10 fall days at our risk. Order Mag- 
netic Recording in coupon. 


CASH IN ON TELEVISION 
SERVICE PROFITS! 


Learn Right 
from this easily 
understood book 


PRACTICAL 
TELEVISION 


by Jol n«& 
. yi $4.00. 
DOZENS OF HELPFUL CASE 
HISTORIES AND SERVICE HINTS 
Dozens of actual televisior ‘ et 


oe d 
Practice ease it 10 days FREE. Order Prac- 
tical Television Servicing in coupon 


coupon ror (0-day Free Trig/! 
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RADIO EVER MADE :*:, 


Here's How to Make 


HIGH FIDELITY 


Mean What it Says! 


67" JUST OUT! 


HIGH 
FIDELITY 
TECHNIQUES 


by John H ewitt 
Staff, Mass. Ir 


A COMPLETE GUIDE TO AMERICA'S 
FASTEST GROWING HOBBY 
Get better results from “Hi-Fi 


how t ‘ ¥ Ipment 7 ‘ “4 det ! 

of component compares different method ANID 

Is CRAMMED FULL O} HOW. TO-DO-TI 

IPS AND IDEAS 

ANSWERS YOUR HI-FI QUESTIONS 

- . « Chock full of how-to-do-it ideas 

7 any subjects: How 

r need 


ew of the n 


‘ 


v art \ i 
dat and ¥ dog f other bye 
Order Uigh Fidelity Techniques in coupon 
today for 10-day FREE trial! 


Here's How to 
SAVE MONEY ON 


INSTRUMENTS! 


. « « for servicemen 
+ «+ « GQmoteurs 
» + « @xperimenters 


BASIC ELECTRONIC 
TEST INSTRUMENTS 


Here's how to get 
MORE WORK OUT OF 


your OSCILLOSCOPE! 


MODERN ( 
OSCILLOSCOPES “eon ; for ~ heey wie 
AND THEIR ae we aaet RALLY 
USES SHOWS You How 
Ir ear, easily d dd 
By J. Rutter, Jr tern Vente 0 
of Allen B nt ; t ex 


ly desert ‘ } 
ly explained. Work 
t 1 


TEST BETTER—FASTER—RIGHT! 
A complete guide to the nu 
HANDIEST INSTRUMENT OF THEM ALL! 


rinacle my A Het 


how t et the « r F 
und HOW TO ANALYZI rete t l earity patter 

PATTERNS. 370 i “ Bale weve be 

t ding dovet { ‘ ‘ time ving 

pattern pl make th 

ad l eur 

Check Basic Heectronic Test 
Instruments in coupon for 
Practice from it 10 days “SCOPE EXPERTS lO-ddey FREE ertat 

FREE. Order Modern Os- get better jobs 


cilloscopes in coupon . . « bigger poy! 


Here’s How to BREAK INTO. 


RADIO-ELECTRONICS! 


More people now in Radio- 

Television-Electronics got 

their basic training from 
this book than any 
other of its type! 


t r ete tt 


RABIO PUNYSICS foot Tiiio PHYSICS 
COURSE COURSE t k Mor 


mw ede fin W 


Study from it for 10-full days. Specify 
RADIO PHYSICS COURSE in coupon. 
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Dept. RN-24, Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. Y. 


Check here for MONEY-SAVING COMBINATION OFFER ... 


on Ghirardi’s Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 
TROUBLESHOOTING AND REPAIR Price only $1200 for the two books plus postage (Regular 
price $13.25 you save $1.25). Payable at rate of $3 after 10 days if you decide to keep books and 
$3 a month for three months until $12 has been paid. If not satisfactory, return books in 10 days and 


owe nothing 
Check here to order INDIVIDUAL BOOKS 
Radio & TV Receiver PRACTICAL TELEVISION SERVICING .$4.00 
CIRCUITRY & OPERATION..........$6.50 HIGH FIDELITY TECHNIQUES $7.50 
Radio & TV Receiver MODERN OSCILLOSCOPES AND 
TROUBLESHOOTING & REPAIR $6.75 THEIR USES -..$6.00 
RADIO TROUBLESHOOTER’'S BASIC ELECTRONIC TEST 
HANDBOOK . : $6.50 INSTRUMENTS wTTTT .’... 
MAGNETIC RECORDING $5.00 RADIO PHYSICS COURSE $6.50 
If cash is sent with order, we pay postage on books—same 10 day return privilege. Otherwise, postage 
is extra 
Po order OUTSIDE U.S. 4A.—Special combination offer, #1300 for both books. For all 
other books, add We each to above prices for handling through customs, ete. Sold for 
cash antsy fny book may be returned in 10 days and money will be refunded 
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1 


et seeunso 
caLvirenmia 


DIRECT 
REPLACEMENT 


UNIVERSAL 


MOUNTING 


NOW AVAILABLE 
AT YOUR 
FAVORITE 
JOBBER 


os ose tr ey % 
NAL RECTIFIER 


RATION 


WORLD'S MOST POWERFUL 


RADIO 
TRANSMITTER 


Signals are so strong 
they may be received 
even by submerged subs. 


HE world’s most powerful radio 

transmitter has been put into opera- 
tion by the U.S. Navy at Jim Creek 
Valley, Washington, in the heart of 
the Cascade mountains. 

The new 1,200,000-watt radio-tele- 
graph transmitter can send messages 
to Navy forces operating in any of the 
seven seas and its signals will pene- 
trate to submarines cruising below 
the surface as well as to arctic out- 
posts despite frequent magnetic storms 
and ionospheric disturbances 

The megawatt transmitter has been 
designed around the special RCA Type 
5831, 500 kw. high-vacuum triode. 
Each of the two power amplifiers em- 
ploys three 5831's, two in the push- 
pull circuit with the third available 
as a spare. 

The transmitter also features micro- 
second fault protection developed espe- 
cially for this equipment. This elec- 
tronic device relieves overload faults 
in the super-power amplifier tubes in 
seven-millionths of a second and pre 
vents the build-up of currents that 
could damage the tubes 

Tuning adjustments have been con- 
fined to remote push-button 
of the antenna and power amplifier 
tuning. This is accomplished by spe 
cial broadband amplifiers developed by 


control 


View from transmitter building along the 

antenna lead-in trunk, shows 145 foot bus 

tower halfway up mountain, one of thir 
teen which support transmission line. The 

“doughnuts” are corona shields guarding 

the trunk from damage by corona discharge. 
RCA and used in its standard b.c. 
transmitters. 

The antenna is a _ highly-efficient 
catenary-type with ten catenary spans 
representing the largest antenna evet 
erected. 

The transmitter itself is contained 
in an enclosure 80 feet wide by 50 
feet deep. The transmitter is arranged 
in “U" shape with the supervisory 
control console and the operator's 
desk located between the wings of 
ime “a. 

The windowless transmitter station 
is several stories high and is shielded 
against the intense electromagnetic 
field. The structure also includes a 
machine, electrical, sheet metal, and 
other servicing shops as well as stor- 
age space. ~W- 


Bird's-eye view through steel framework of 200-foot summit ridge tower 
shows transmitter building nestling in valley between 3000-foot mountains. 
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FREE e_ MIDWEST “zens 


Nene For 1954 a Completely NEW LINE of 


DWwEST,.. Zl 27 TELEVISION 


Catalog | 4 CONSOLES 
| TABLE MODELS 


and 


COMPLETE 
CHASSIS 


af 


LOW FACTORY 
PRICES 


( 4 4 CHOICE OF EITHER 12 CHANNEL 
VHF or All- — VHF-UHF Models 


Kuy your Television or Radio Direct from the Midwest Factory . 
y Bil) ) DAYS TRIAL "Easy te rms . nd at LOW FI ACTORY PRK 2. 
d For 34 = s Mi on st, th es 

Te Ye ye sles 


_ 30 DAYS 
TRIAL 


RY-TO -YOU 


New 1954 World 


MIDWEST Series 16 RADIOS 


In Beautiful Consoles and Complete Chassis 


WRITE IN NAME AND ADDRESS (PLEASE | 
| B® print) ON COUPON OR 2c POSTCARD 
/ ' 


IDWEST RADIO & TELEVISION CO ) 
Dept. H-37,909 BROADWAY + CINCINNATI 2, Ori 
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Dealers—Servicemen 
ATTENTION! 


Tremendous Bargains in Conicals 


2-BAY 
16-ELEMENT 
CONICAL 
ARRAY 
With Hi-Band 
Adapters 
Sturdy “s" Element 


$4.99 Each 


In Lots of Three 
Single Lots $5.30 
had a KAMGAIN 


a“ 4 epa 
$5.10 Each 
$13 50 Carton 


$! os. Each 


HI-GAIN BOW-TIE REFLECTOR 
For UHF SILOS E 


Hlinh ‘ “tt 


, Save With Rocket 35 Foot Mast Kits 


LeOATED 
i« 


h sud mwive t ame 
Mast Kit $15.95 foot Mast Kit $21.98 


ALL PRICES FOB CLEVELAND, ONnIO 
remit more the plete purchase price 


NEW SUPER FRINGE MOTORLESS 
DIRECTRONIC 


VAF-UHF 
CHANNELS 2-83 


@ Reception From All 
Directions 
@ No Meters Needed 


New ' rect . 
Electron all tn ed i ail 


ONLY $23.50 


YOU SAVE 50% ON 
AVERAGE INSTALLATION 


ROCKET BROAD BAND YAGIS 


@ SENSATIONAL 
GAIN 


« SENSATIONAL Pic. 
TURES IN FRINGE 
AND ULTRA 
FRINGE AREAS 


$1095 
5 
i 


SAVE ON ANTENNA ACCESSORIES 


« tw on mn” coil $4 


NEW SPRING CATALOG AVAILABLE 
Incitudes Sensational Profit Sharing Point Pian 


OF CLEVELAND 


THE HOUSE OF TV VALUES 
102 Delco Building Cleveland 3, Ohio 


Automatic Station 
Break Announcer 


This new endless magnetic tape loop recorder 


ined to record umd playback = any 


nessage, music or sound effect up to twenty 


ninttes in length or a multiplicity of messages, 


om totaling twenty minutes. Designed tor 


extreme simplicity of operation and permanent 
trouble tree performance. Ruggedly constructed 
ter theeeeeinivze miata anal Pestle Comtinous 
unattended performance Equipped with low 
amd 60 ke supersonic 


Also provided with 


nowe level pre-ampliher 
bias and erase oscillator 
high-impedance low - level microphone input 
md ungrounded bridging input which is auto 
matically disconnected when microphone plug 
Meets NARTB 
Ideal for These Varied Applications: 


Repetitive Commercials 
industrial Exhibits 
Audio Advertising 

Voice Training 

Weather Announcements 
Service Stations 
Super-Markets 

Elevator Announcements 


Write for complete technical literarure 
and direct factory prices to Dept. RT 


AMPLIFIER CORP. of AMERICA 


398 Broadway, N. Y. 13, N. Y 


is inserted standards 


(Advertisement) 


“Thank Heaven we can 
leave now. Here comes the 


JENSEN NEEDLE.” 


Amateur's Superhet 


(Continued from page 45) 


3500 ke. with the mixer tuning con- 
denser, C,, set at nearly maximum 
capacity. Likewise, the range 7000 to 
7300 ke. should peak up with a low 
capacity setting of C,. If it is not pos- 
sible to peak up both bands, it will be 
necessary to prune the coil L,. With 
the cathode tap at three turns from 
the ground end of L,, as specified in 
the coil data, no difficulty should be 
encountered in getting the mixer to 
regenerate. If the mixer will not re- 
generate after connecting an antenna, 
it probably indicates too close a cou- 
pling in condenser C,. The antenna 
trimmer condenser, C,, should be in- 
creased in capacity for a short an- 
tenna and decreased for a long an- 
tenna. 

For those not possessing a calibrat- 
ed signal generator, an alternative 
method of alignment will be suggest- 
ed. This method requires the use of a 
grid dip meter and a calibrated com- 
munications receiver, both of which 
are more generally available than the 
required test gear 

Under this method the two local 
oscillators are first set to their proper 
operating frequencies. This may be 
done by getting an approximate set- 
ting with the grid dip meter and then 
an exact setting by listening to the 
signal of the given oscillator in the 
communications receiver. With the 
proper setting of the second oscillator, 
a 1500 ke. signal applied to the grid 
of V. is converted to 175 kc. in the 
output. Using an unmodulated 1500 
ke. signal from the grid dip meter in 
this manner, it is necessary to adjust 
the regeneration circuit along with 
transformer T, in order to obtain an 
audible signal in the headphones. Afte1 
this is accomplished, the remainder of 
the alignment may be performed us- 
ing the signai from the dip meter in 
much the same manner as the 
generator was used 

After completion of alignment, an 
antenna may be connected and the set 
is ready for many pleasant hours of 
operation. Almost any -wire an- 
tenna may be used from a three-foot 
whip to a half-wave on eighty. The 
longer antenna, in addition to provid- 
ing greater signal pickup, has the ad- 
vantage of causing the mixer tuning 
to be quite broad. This means that it 
is not necessary to readjust the mixe1 
tuning every few kilocycles as is nec- 
essary when using a short antenna 
The adjustment of the antenna trim- 
mer condenser, C,;, is not critical but 
in general, it is desirable to have the 
maximum coupling that will allow the 
mixer to regenerate at all settings of 
its tuning control. 

In operation the 
may be operated in an oscillating 
non-oscillating condition depending 
whether c.w. or phone is to be 
ceived. The second detector regenera- 
tion control is operated in the same 
manner as the control in a simple re- 
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second detector 
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Only : 
Su peroior | 


HAS 
Double Lock Stop 


At last! — an antenna rotator that really stays “on target.” 
With Superotor there’s no jumping up to make adjustments, 
because it locks in place two ways, instead of one. First, a 
motor brake eliminates “coasting”; second, a worm gear 
lock prevents “drifting.” This exclusive double lock also per- 
mits rotation in increments of less than '2-degree, enabling 
razor-sharp tuning for top UHF reception! 


Compare All The Features, And You'll Join The Big Switch To Superotor 


Quick Built-in P ’ 4 Steel- 


Reinforced 
Construction 


Detachable '~ Chimney 
Drive Unit Mount 


Ly | 
| A Leclen First Sn 1 A fomden First 


VP* Tuning 
Accurate — Precise 
Simple 
A [oaden First 2925 EAST SSTH STREET 


CLEVELAND 27, OHIO 


LEADING THE WAY TO BETTER PRODUCTS 
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pPHOTOFACT 


Clear, easy-to-read Schematics — 
all ports keyed to chassis 
photos and parts lists... 


son ALL Schematics, 


NOW — voltage it TV Schematics 


wave forms on @ 


NOW—transformer color coding & 
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PHOTOFACT Folder 


consistently 


world's best data for faster, 


more profitable servicing 


NOW! GET THE PROOF FOR YOURSELF! 


We'll send you a Free 
Photofact TV Folder— 
just ask us for it! 


Learn for yourself how PHOTOFACT pays for 
itself by earning bigger profits for you! We'll 
send you the proof—a FREE specimen 
PHOTOFACT Tv Folder that shows all the fea- 
tures found consistently and exclusively ONLY 
in PHOTOFACT. Send for your FREE specimen 
TV Folder now. Examine it. Compare it. 
You'll see why PHoToract belongs in your 
shop! And you'll want to ask your parts dis- 
tributor rf ta the pay-as-you-earn-plan. 
Only $25 down brings you the entire 
PHOTOFACT Library. Write for FREE specimen 
TV Folder—learn now how to earn more! 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 
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generative receiver. There is, however, 
no detuning effect from operation of 
the main tuning control. Those who 
have operated a simple regenerative 
receiver will find the regeneration 
control on this set very smooth indeed. 

The mixer regeneration control is 
always adjusted so that the mixer will 
be non-oscillating. Allowing the mixer 
to oscillate will cause spurious signals 
to be heard due to autodyne action. 
Maximum gain and selectivity are 
realized with the regeneration set just 
below the point of oscillation. This 
may have to be readjusted slightly 
from time to time in tuning across the 
band or upon changing bands. 

With the mixer tuning control 
peaked up at its low frequency end, 
the main dial should cover the range 
3500 to 4300 ke. and with a high fre- 
quency setting of the mixer the range 
should be 6500 to 7300 ke. In practice, 
operation of the receiver may be done 
with one hand and only an occasional 
trimming of the mixer. 

From the foregoing description the 
operation may sound a bit formidable. 
Actually that is not so. If the set has 
been well constructed, using good 
quality components, the result will be 
a first class communications receiver 
|with excellent stability, selectivity, 
and sensitivity, but with coverage of 
limited bands. —~ZO- 


Positive Grid Circuits 
(Continued from page 63) 


| fier. This direct connection places cath- 
|ode 8 at about the same d.c. potential 
as plate 1 and necessitates that grid 7 
receive an offsetting positive voltage. 
This is supplied by the voltage divider 
| R, and R, and from this network grid 7 
|is given the proper operating voltage 
| to provide the correct bias for the sec- 
|ond r.f. amplifier 

It is interesting to note that 
tube sections are in series with each 
other so that the same current flows 
through both sections. Also, a.g.c. bias 
is applied only to the first triode but 
its effect is felt by both stages because 
of the series connection. 

This trend toward placing tubes in 
series is being adopted by a number of 
television manufacturers and is not 
confined only to the cascode amplifiers 
mentioned. A popular practice is to 
string one or more tubes in series-par- 


both 


allel arrangement across 
supply, as shown in Fig. 6. Here, be- 
tween the power supply terminals of 
360 volts and ground, we find the audio 
output amplifier, a 6V6GT, in series 
with a number of stages, all of which 
are in the front end or video sections 
of the receiver. Of the applied 360 
volts, 230 volts are dropped across the 
audio amplifier tube, leaving 130 volts 
at the cathode. This 130 volts then 
serves as the plate “B-” for all of the 
stages to which it is connected 

The reason for using such an ar- 
rangement stems primarily from its 
economy. To obtain 130 volts from the 
power supply would require a voltage 
divider with appropriate bleeder re- 
sistors to step down the voltage from 
360 volts to whatever level is desired. 
High-wattage bleeder resistors, how- 
ever, are quite costly. However, by ar- 
ranging the stages as shown in Fig. 6, 
the correct voltage distribution can be 
obtained without bleeder resistors. The 
audio amplifier tube carries all of the 
series current while the remaining 
tubes in the bottom half of this string 
use as much of this current as they 
need. 

Note that the cathode of the 6V6GT 
audio amplifier is positive and hence 
the grid must be given a similar posi- 
tive voltage in order to establish the 
proper bias. The bias value in this set 
is 122.5 volts for the grid, leaving this 
element negative with respect to the 
cathode by 7.5 volts. 

When tubes are connected as shown 
in Fig. 6, many defect indications ap- 
pear which differ from those obtained 
in a more conventionally designed re- 
ceiver. Thus, failure of the audio am- 
plifier tube to conduct will remove 
both sound and picture and raster from 
the set. Raster removal occurs be- 
cause one of the accelerating elements 
of the picture tube is tied into the 
+-130-volt line. Thus, the importance 
of the audio output tube rises sharply 
in such an arrangement. 

Perhaps the prime lesson to learn 
from all this is that: 

1. Tubes operate by the relative po- 
tentials between their several elements 
and not by the potential between an 
element and some arbitrary reference 
level, such as the chassis. 

2. Positive grid voltages are perfect- 
ly feasible for certain applications. 

Learn this and you have taken a 
long stride toward better television 
servicing. —30-- 


the power 


Fig. 6. The “B+-” distribution 
in a modern TV receiver. Since 
the cathode of the 6V6GT is pos- 
itive by 130 volts. the grid of 


this tube must also be positive. 
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It pays to ask for 


RECTIFIER RED 


the new product-line color for 


| Federal 


MINIATURE 


/ SELENIUM RECTIFIERS 


FEDERAL —the original miniature —has said goodbye to gray. The 
new bloom is “Rectifier Red”... a striking color that instantly 

tells servicemen they're getting the rectifier efficiency and long 

life that created tens of millions of profit opportunities for radio-TV 
servicing ... tells thera they’re getting the quality that keeps 
Federal miniatures the best-seller in America’s vast and growing 


rectifier replacement market ! 


mt 
Look for “Rectifier Red”... get the performance that aa wiv” 
clicks ... the replacement profit that sticks! See your iit 
Federal Distributor for Federal miniatures in handy 
8-unit kits ... in quantity lots... or in individual 
packages sold through Federal’s self-service rectifier std 
dispenser ...on hundreds of counters! See your “FTR” 
Distributor now, or write to Dept. F-759-A 


“America’s first and largest manufacturer of selenium rectifiers” 


ASL eS 


Federal © 


» Velephone and Radio Company 


100 KINGSLAND ROAD, CLIFTON, N. J. 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q 
Export Distributors: International Standard Electric Corp., 67 Broad S$t., N. Y. 
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Precio Attachable Terminal HI-VO-KAPS 


Again, Centralab research pays off for you. For, now, you 
get CRL high-voltage capacitors with precision attachable 
terminals that give you positive connections every time. 


These CRL Precision Attzchable Terminal Hi-Vo-Kaps 

withstand continuous overload up to 40,000 v.d.c. They are 

= 100% factory-tested at twice rated working voltage — for 
MITT maximum safety factor. 


The diagrams at the left show other reasons why both 
you and your customers are money ahead, when you use 
CRL Precision Attachable Terminal Hi-Vo-Kaps: 


1. Terminals and taps have heavy 8-32 thread and cannot strip or break 
off, when terminals are tightened. They lock in place — thus can't 
loosen and cause voltage breakdown 

2. Terminals seat flat at bottom of tap. There are no gaps between ter- 
minals and capacitor body to cause internal corona and ‘‘blow-up"’ 
of capacitor 

3. Positive mechanical bond between stub terminals and internal elec- 
trodes prevents loosening when terminals are attached 

4. Terminals and capacitor body are packaged separately. You don't 
have to buy five different terminals to get the one you need. You pay 


TOT a ee O° 2 er LS Veen re Se FE See 
only for what you use—save money for yourself and your customers. 


CENTRALAB, A Division of Globe-Union Inc. 
9108 E. Keefe Avenue, Milwavkee 1, Wisconsin 
(0 Send me further information on Centralab's new 
precision attachable terminal Hi-Vo-Kaps 
(C0 Send me name of nearest Centralab distributor. 


Keep a stock of CRL Precision Attachable Terminal Hi- 
Vo-Kaps on hand. See your Centralab distributor. Send 
coupon for his name and further information on this new 
CRL development. 


Centzalab 


A DIVISION OF GLOBE-UNION INC. 
Milwaukee 1, Wisconsin 
804 Mi. Pleasant Rd., Terente 12, Ontario 
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Tracing Aid 
(Continued from page 65) 
forms in a system (amplifier, filter, 
etc.) under test. A tracing of the input 
waveform is first made, and the pad 
left in place. The scope is then con- 
nected to the output, and the output 
waveform appears superimposed on 
the input previously traced on the 
paper Direct comparisons are then 
easily made. Small variations in gain 
may be observed. Distortion that might 
otherwise be ignored becomes ap- 

parent. 

Since the Tracing Aid is basically an 
aid to copying, its use is not confined 
to tracing scope patterns. It may be 
used equally well to make copies of 
drawings or diagrams, to sketch equip- 
ment, etc. It cannot be used to copy 
written matter, however, due to the 
inverted image 

To use for copying, simply hang the 
material in front of the aid, so that it 
is in about the same position as the 
scope screen would be. The material 
should be adequately illuminated 

To use for sketching, place the ob- 
ject to be sketched in front of the 
aid, on a box or stand. Then sketch 
the image that appears superimposed 
on the same pad in the manner that 
the scope image is traced ~ 


TV SERVICE BENCH REPORTS 


By MILTON A. KENNEDY. JR. 

MOTOROLA Ts.74 

A hum, very much like syne buzz, was 
found in this model. Removing the 
6J5GT vertical oscillator tube cleared up 
the hum. However, replacement of the 
6J5GT by another glass-type tube did 
not help at all. When this tube was re- 


After this set warmed up, it began to 
squeal and the raster left the sereen. 
This trouble was traced to an open filter 
off the high side of the horizontal tank 
coil. This filter condenser is approxi- 
mately 15 «fd. 

TELE-TONE 18-333 

Attempting to set the brightness con- 
trol to its fullest range caused very bad 
tearing in this set. This was remedied 
by lowering the screen voltage on the 
horizontal output tube. 

HOFMAN 21° SET 


Arcing in the high-voltage cage was 
the problem on this receiver. This fauh 
ean usually be corrected by removing 
the complete 1B3 socket assembly, and 
cleaning the socket and porcelain stand- 
off with some solvent. However, in this 
case, this was not good enough. 

Normally, the filament winding of the 
1B3 consists of only one loop around 
the core of the high-voltage transformer. 
On these sets, however, two loops are 
used. Removing one of the loops elimi- 
nated the arcing and did not appreciably 
affect the brilliance of the raster. 
WESTINGHOUSE H-619T 12 

This set had an intermittent squeal 
during which time the raster vanished. 
A cireuit check revealed that the plate 
(pin 6) voltage of the 12AU7 horizontal 
oscillator tube was a few volts too low. 
The defective part was the 220,000-ohm 
plate load resistor. w 
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THE FISHER HI-LO FILTER SYSTEM +» MODEL 50-F 


‘Must’ 


FOR EVERY 


RECORD 
COLLECTOR 


FISHER 


Hi-Lo Filter System 


@ Here it is at last—America’s first electronic sharp cut-off Filter System. 


Suppresses turn-table rumble, record scratch and distortion, etc., 


with the 


absolute minimum loss of frequency response. Separate low and high fre- 
quency cut-offs. Can be used with any tuner, preamplifier, amplifier, etc 
No insertion loss. Uniform response 20-20,000 cycles, + 0.5 db. Self 


powered. All-triode. Beautiful plastic cabinet. 


Only $29.95 


FISHER 


Preamplifier-Equalizer 


@ Now, professional record equalization facilities are within the reach 
of every record collector. THE FISHER Model 50-PR, like its big brother 


(Model 50-C) is beautifully designed and built. 


THE FISHER PREAMPLIFIER-EQUALIZER + MODEL 50-PR 


Only $19.95 


OUTSTANDING 
FEATURES 


@ Independent switches for 
low-frequency turnover and 
high frequency roll-off, @ 16 
combinations, @ Handles an) 
low level magnetic pickup. © 
Hum level 60 db below 10 my 
input. @ Uniform respons 
20-20,000 cycles, Il db. @ 
Iwo triode stages. @ Full low 
frequency equalization, @ 
Output lead any length up to 
SO feet. @ Beautiful plastic 
cabinet, etches 


pat 


Write for full details 


FISHER RADIO CORP. 


39 EAST 47th STREET + N.Y 
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LEARN MORE ! EARN MORE ! 


TV on MT. FUJI 


By KOICHI KASAHARA 
Exec. Dir.. Japan Amateur TV Club 


Japanese amateurs check signal 
strengths during unique series 


of tests held atop Mt. Fujiyama 


NEW! 1954 TV CONSULTANT 
TV Serviceman’s Silent Partner 


New, easy-to-use way to solve tough 
est TV troubles. UNF sect. includes 
conversions, installations and serv 
icing. Modern alignment methods 
shown by pictures, diagrams and 
simple directions, tell exactly what 
te do and how to do ii. I’ractical 
pointers on use of all TV Test 
Instruments, Over 300 pix, raster 
and sound symptoms Detailed 
directions tell where and how to 
find faulty parts. Over 155 RAPID 
CHECKS, many using pix tube as 
trouble locator. 125 illustr. of scope 
wave forms, diagrams, station pat 
terns, show various defect take mystery out of TV 
servicing, NO THEORY—NO MATH-—NO FORMULAS 
—just practical service info, covering all types of TV sets 


Only....$2 


NEW! 1954 TV TUBE LOCATOR 
ALL PIX TUBES LISTED! 


— — Mone 
hit ile to oe ' 
| iif A type ¢ r ube t 
rV trouble i d th 
ra chart t quickly | ating 
the faulty tubes Copyrighted 
TROUBLE INDICATING TUBE 
LOCATION GUIDES for over on 
' popular motels from Adi al 
Zenith PIX TUBES weed 
‘ a7 t ! mod 
ouse of valuable TV 
ed very low for 
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ale Only....$ 


NEW ! Trouble Shooting PIX GUIDE 
incl. TV TERMS Explained 


Sect. 1 is a fully illustrated GUIDE 


to off recurring pix faults 


and cures explained. Cop 
Trouble Indicating illustrates 


resulting faulty TV pictures 

2 explains hundreds of TV terms in 
technical language 

UP TV_JERVICING — HELPS 

YOU 60 A BETTER 

FASTER! 


NEW! TV TROUBLE TRACER 


VOL'S 1&2 NOW READY! 
‘ n TV ¢t ‘ 4 
i ined 
ne 


wuld 
be ar TN 

tifferer ! 
ren) Lance ator 
bact niall ‘ 


only 50c Vol. 2 


H. G. CISIN, PUBLISHER 


Order from your Jobber today, or if not 
stocked, write to 


Horry G. Cisin, Dept. R-2 

Amagansett, New York 

Enclosed find $ 
TV Consultant 
TV Pix Guide 
TV Tracer, Vol. 2 


Send 
TV Locator 
TV Tracer, Vol. 1 
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Tyee summer an interesting TV re- 
ception test was made by the Japan 
Amateur Television Club on top of Mt. 
Fuji. The test was carried out by four- 
teen TV amateurs during a three day 
period from August 2 through 4 in 
cooperation with the Japan Broadcast 
Corp. and the Electronics Laboratory 
of Shizuoka University which handled 
the transmissions 

Three TV 


Broadcast 


stations of the Japan 
Corp. in Tokyo, Nagoya, 
and Osaka, and an experimental TV 
station of the Electronics Laboratory 
at Hamamatsu took part in the test 
with special programs transmitted on 
the same carrier frequency and with 
the same standards. Such programs 
were transmitted successively, alter- 
nately, and simultaneously from each 
of the TV stations in order to permit 
the TV amateurs on Mt. Fuji to study 
the various forms of interference as 
well as to enjoy DX television recep- 
tion at an altitude of 3775 meters (12,- 
200 feet) 

The television stations taking 
in the test were JOAK-TV 
with an output power of 5 kw.; JOBK- 
TVX (Osaka) 5 kw.; JOCK-TVX (Na- 
goyva) 500 watts; and JJ3A-TVX (Ha- 
mamatsu) 15 watts 

The distances 


part 
(Tokyo) 


from the stations to 


A parabolic reflector on Mt. Fuji. 
made by joining several alpenstocks. 


Mt. Fuji and the antenna input inten- 
sity of the television signals measured 
on Mt. Fuji are as follows: Tokyo (105 
km. or 65 miles) 75 db; Osaka (315 
km. or 195 miles) 58 db; Nagoya (108 
km. or 67 miles) 21 db; and Hama- 
matsu (90 km. or 52 miles) 32 db. 

Television signals from Tokyo and 
Osaka were received at practically 
local level. Nagoya was not received 
successfully, due, no doubt, to the 
mountains near the city. Hamamatsu 
was received much clearer than any 
of us had anticipated. Station JJ3A- 
TVX used a_ two-element doublet 
beamed directly at Mt. Fuji 

Many interesting results were ob- 
tained from the experiments involv- 
ing interference and further studies 
are currently being made based on 
photographic evidence obtained on Mt. 
Fuji 

During reception lightning was seen 
in the cloud layers below Mt. Fuji but, 
surprisingly, noise images, as generally 
seen at home, were not 
the Braun tubes 
tests on Fuji 

Few 


were 


observed on 
being used in the 
ghost due to clouds 
peculiar triple 
was observed at night. It 
was photographed in order to permit 
further study cf) 


images 
observed but a 


ghost image 


Setting up a 3-element antenna for 
Osaka on tower of the observatory. 


Transported on horseback up Fuii. 
14” and 7” TV receivers were used. 
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to prepare for a good job or a business 
of your own in TV SERVICING 


Are you satisriep with the position you 
now hold? Do you feel you're worth more 
money”? Are you pleased with yourself, your 
and your future? 
What does the next year hold for you. . 
and the year after that? 


work, your associates 


Are you content merely to plod along 
through the best years of your life... or 
do you want to get into more pleasant work 

hold a well-paid job perhaps establish 
your own business? 


If you are looking for a REAL opportunity 

If vou want to GRow with a GROWING 

INDUSTRY 

cess that should be yours, then we say to you, 
study TV Servicing 


. If you want to grasp the suc- 


Everyone knows that Television is the 
fastest growing industry today. Opportu- 


nities are going begging for men who have 


* 


the training and ability to grasp them. Now 
is the time to start on the road to success 
in TV Servicing 


Study at Home in your spare time 
The RCA Institutes Home Study Course in 
TV Servicing is easy to learn. You progress 
rapidly, step by step, as you learn the pro- 
cedure of servicing and trouble-shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 
understand the how-it-works information 
and the how-to-do-it techniques 

A Service of 
Radio Corporation of America 
The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up-to-the-minute information 
too, because you study right at the source 


RCA Institutes conducts a resident school in New 


York City offering day and evening 
Radio and TV Servicir Radio Code 


courses in 
ind Radio 
Operating, Radio Broadcasting, Advanced 


* 


SEND FOR FREE BOOKLET 
Get complete information on the RCA INSTITUTES Home Study 
Course in Television Servicing. Booklet gives you a general outhne of 


of the latest developments in Television, 
Your lessons are carefully examined and 
accurately graded by competent teachers 
who are interested in helping You to succeed. 


RCA Institutes is licensed by the Uni- 
versity of the State of New York... an 
affiliate member of the American Society 
for Engineering Education approved 
by leading Radio-Television Service Organ- 
iZauONS 


It costs so little to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a min 
imum. You pay for the course on a pay-as 
No other home 
study course in TV Servicing offers so mu h 
for so little cost to you, 


you-learn unit lesson basis 


Mail the coupon—today. 


the course by units. See how this practical home study course trams 


Tech- you quickly. easily. Mail coupon in envelope or paste on postal card 


nology. Write for free catalog on resident Courses 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 


350 WEST FOURTH STREET, NEW YORK 14, N.Y. City 
February, 1954 


RCA INSTITUTES, INC 


MAIL COUPON NOW! 


Home Study Dept. RN254 


350 West Fourth Street, New York 14, N. Y. 


Without obhimat 
Home Study ¢ 
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Address 
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for 


unit 
been 
Does 
everything from 
sanding your car to pol 
ishing your shoe Large 
mnding area . nT 
Lightweight 
Con plete 
switch 6 
cloth 
motor 
Engine 
Volts 


siting 


7 " 
fusy to use 
vith on-off 

sheets of indpaper and polishing 
Powerful high peed cool operating 
Choice of 4% color lack hire 
Ked, and Marbled Green, 110-120 
60 cycles AC only 


List Price.... 
Net Price 


= 1699 - 


$17.95 each 
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FILTERS 


HIGH REJECTION EFFICIENCY 


@ Scientifically designed with 
roven HI-9 circuits 

@ Low cost 

@ Easy to install 
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SUPREME 
TESTERS 


Model 600 


te * $6495 


Tester 


Model 616 
— Tube s$ 95 
Battery 


Tester 


61 Reade St., New York 7, N. Y. 


Yonkers, WN. Y. 


MINIMUM 
ORDER $5.00 


2 Stores 


WEN ELECTRONIC 
SOLDERING GUN 
New York 7. 4. ¥ 
250 
Watts. 
Choice of red, 
green, black 


Lots of 3 $ 71 
$8.64 97°. 


166 Washington 
New York, N. Y¥ 


Order by Phone 
COrtiandt 7-0086 


SHIVOUVG- SHIVUVG- SNIVoUva 


COrtliand 7-0086 


RADIO'S 
MASTER 


NEW! 1954 
EDITION 


1370 pages 

Over 85,000 items 
Over 8,000 illus. 
Completely indexed 


EASIER 


more 
PROFITABLE 


operation 


$1. 95 at your parts distributor. Publisher's price $6.50 
Have complete access to the many thousands 
of products vital to your daily sales and service 
operations. In customer's home, across the 
counter or on the bench, value the Master's 
riptions, specs, illustrations 
systematically organized in 
instant reference. Increase your 
sell directly from the Master. Facilitate 
use the Master for jiffy 
products. The Master 
Buyir Je for the TV-Radio- 
It contains unabridged catalog 
data direct from the manufacturers. For buying and 
selling —the Master gives you all the needed facts 
in a single volume. 
Over 100,000 in active daily use. Get into the Master 
habit. Order your copy today! 


the 
you'll 
thoroughly complete de: 
and prices eo « ON 
18 big sections for 
sales 
your stock problem 
comparison of all 
is the only Official 
Electronics industry 


electroni¢ 


g Gu 


Just a few of the products 
lacluded: Tubes —_ Test 
Equipment — Tools — Trans 
formers — Capacitors — 
Resistors — Relays — Coils 
— Attennas — Recording & 
PA Systems — Hardware — 
Transmitters — Receivers — 
Kits — Wire — Cable . . 
and thousands of allied 
products! 


UNITED CATALO 


LAFAYETTE $7 


Eliminate 
Incomplete 
Small 
Catalogs and 
Loose 
Literature 


PUB.. INC. 


NEW YORK |} WN 
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those recording curves in widest use. 
A very widely used equalization curve 
for LP records is the original one in- 
troduced by Columbia. This curve uses 
more bass and treble pre-emphasis in 
recording than most and therefore re- 
quires less bass and treble compensa- 
tion in playback. This curve in- 
cluded in the 99 equalization 

On any professional instrument, 
such as the 99, it is necessary to make 
provision for older and foreign records, 
so the curve marked “EUR” in Fig. 3 
was added the equalization. This 
curve has a turnover of approximatel)s 
250 cycles and a flat high-frequency 
response 

The AES and new NARTB curves 
are also widely used. These curves are 
very similar except in extremely 
frequency Since each curve 
is specified to an accuracy of * 2 db, 
each curve falls within the tolerance 
limits of the other It is therefore 
possible to draw a single curve falling 
within these tolerances over practical- 
ly the entire range of equalization 
This combined curve was provided in 
the equalization, and it is entirely ade- 
quate for playing recordings made for 
either the AES or NARTB curve. (The 
RCA “New Orthophonic” curve is the 
same as the new NARTB). Since both 
turnover and roll-off equalizer con- 
trols have three total of 
nine record compensation curves is 
possible. For example, a combination 
of the Columbia turnover with the 
AES roll-off provides an almost exact 
match for London Similarly 
the “EUR” low-frequency equalization 
used with the LP high-frequency re- 
sponse provides a perfect match for 
old 78 rpm Columbia shellac records 
Table 1 gives a chart of equalization 
settings for many Further 
compensation ‘for conditions such 
pickup response, speaker response, 
speaker enclosure characteristics, 
room acoustics, and personal prefer- 
ences may be obtained easily with the 
wide-range treble and bass tone con- 
trols. 

These tone controls are continuous- 
ly variable throughout their range and 
each provides either wide-range boost 
or attenuation of the The 
maximum treble boost or = @ 
db, while the maximum bass range of 
the control is = 15 db. These specifi- 
cations are in addition to the 
sive boost provided by the automatic 
loudness control. 

Complete and continuous adjust- 
ability of the loudness compensation 
itself is an interesting feature. The 
automatic loudness control, of course, 
compensates for the human ear’s in- 
sensitivity to extremes of treble and 
at low listening levels This is 
done by progressively boosting the 
treble and bass response the vol- 
ume control is turned down. To main- 
tain satisfactory tonal balance, treble 
loudness compensation is necessary 
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BC1267 Transmitter and Receiver 


154 to 186 Mcs., 
tuned IF's, includes 2! tubes; 


IKW pulse oscillator, superhet circuit, 2 RF stages, and 5 stagger 
2C26(2), 
6H6(1), 6AK5(3), 6J5(2), 6SN7(1), 6V6(1), 9006(1); 
meter converter and outboard amplifier, ship. wt. 75 Ibs., 


3E29/829B(1), 6AGS5S(7), 6C4(1), 6ES(1), 


can be easily converted to 2 
complete with conversion in- 


structions (NOTE: 3E29/829B is worth $10.00 alone). 
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BC-906 ABSORPTION-TYPE FREQ. METER 
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BC-433 RADIO COMPASS RECEIVER 
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$6.95 


used, as is, less tubes end cover, 
excellent for parts only 


VHF VaRNSSeIVEn 


EXCELLENT 
WITH TUBES 


A SWEET OSCILLOSCOPE BEAL 


Radar Indicator Unit: For P 


CONDITION 


ASB.7 
cht . t ' hi (ialr 
$9.95 
Hundreds of items in stock, WRITE FOR NEW 
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warehouse. 20°, Deposit on orders. Minimum 
order $5.00. tllinois residents, add regular sales 


tax remittance. Prices subject to change without 
notice 
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BUY NOW! 


has 
Something New 
in high-voltage 
ceramic 
capacitors 
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See the 
announcement by 


® 
on page ns 
in this issue 


as well as compensation for bass tones, 
if a “boomy” effect avoided 
at low listening levels. 

It should be pointed out that the 
loudness compensation provided in the 
99 is based on extended listening tests 
by juries of listeners rather than upon 
blind application of the Fletcher-Mun- 


son curves Using a 


is to be 


Variety ol pre 
gram material, the listeners were al- 
lowed to variable 
sounded 
adjust- 
different 


calibrated 
until the 
each listener. These 
made at many 

volume levels The tests, 
period of months 
correlated so that subsequent analysis 
provided loudne 
with contours and degrees of compen- 
to the 


adjust 
condensers 
best to 


ments were 


music 


ove! a 
were statistically 
s compensation curves 
sation most pleasing human ear 
This was particularly important be- 
cause the attempts, in some loudness 
controls, to provide extreme Fletcher- 
Munson compensation had almost 
caused loudness compensation to fall 
into disrepute through the invalid ap- 
plication of the Fletcher-Munson ef- 
fect 

For broadcast 


plications, of 


and recording ap- 
little or no loud- 
ation may be required o1 

loudness 
continuously adjusted or en- 
proper settings of 
control in 


course 
ness compet 

desired rhe 
may he 


compensation 


removed by 
level 
loudness 


tirely 
conjunction 
This input 
level permits compensa- 
tion for the different outputs of vari 
ous commercial pickups. For example, 
to remove loudness compensation en 
tirely, the loudness may be 
turned to a high value thereby re 
compensation from a 
Volume is adjusted by the 
trol which functions as a simple vol- 
ume control 


an input 
with the control 


control also 


control 
moving circuit 
level con 


An input selector switch is also pro 
vided. This allows ready 
“Tuner “Phono,” “TV,” “Tape,” o1 
other channels. Separate input 
are provided on each input circuit. In 
addition to the 


selection of 
jac ks 


usual constant-velocit 
“Phono” input for magnetic pickup 
cartridges, a constant-amplitude input 
is provided for FM pickups. The cor 
stant-amplitude input is obtained 
with a differentiating network which 
matche 
up to the 


the constant-amplitude pick- 
normal constant-velocity re- 
sponse of the 

On the underside of the 
put jacks are provided for 
Dynaural’ 
the Type 
“Dynaural” noise 
ly eliminates 


preamplifier circuits 

chassis, in 
connection 
of an accessory noise sup- 
111-B. The 
Virtual- 


record 


presso! such as 
suppressor 
high-frequency 
scratch and low turntable 
rumble, without eliminating musik 
components which are audible to the 
human ear. The patented “Dynaural” 
suppressor should not be con- 
with fixed filters, since these 
latter eliminate audible musical fre 
quencies under all conditions where 
undesirable and rumble are 
eliminated. The dynamic rumble sup- 
pression feature is particularly impor- 
tant with wide-range systems which 
include extended bass response speak- 


frequency 


noise 


fused 


noise 


©! All but the very best professional 
turntables are susceptible to some 
rumble, and sometimes rumble is ac- 
tually recorded on records. Under such 
conditions, dynamic rumble 
increase listening 


suppres- 
pleasure 
musical 
Sup- 
dubbing 
continuing to 
normal 


can 
without loss of any low bass 
The inputs for the 
may also be used for 
records on tape while 
through the 


sion 
tones noise 
pre SOI 
monitor sound 
system 
Spe ikey terminals of 4, 8 
ided, allow- 


speaker o1 


output 
16, and 500 ohms are pro\ 
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vided on the 
powering 
as turntable, 
supply 
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conditions 
outlet is pro- 
chassis for 
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power! 
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rear of the 
accessory components 
tune) etc The 

operates on 105 to 125 
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protection but 
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line 


prevents 
burnout as a result of normal a.c 
transients 

It is believed that this new amplifier 
will be a significant contribution to 
musi 
the 99 exceeds all 


professional reproduction 
FCC requirements 
for FM broadcasting station perform- 
ance. While its circuits are 
those of previous H. H 


fiers, the over-all 


since 


similar to 
Scott ampli- 
and me- 
chanical design is completely new and 
of rather remarkable simplicity. In de- 
sign appearance, and 
performance, the 99 meets, in every 
respect, the amplifier standards estab- 
lished by its manufacturer —i— 


electronic 


construction 


SNAP-ON GROUND CLAMP 
By ARTHUR TRAUFFER 
HOSE Gibson “gripper clips,” which 
sell for 10ce each at many hardware 
stores, make handy radio ground clamps 
for experimenters, or for use with port- 
able radios, ete. You simply snap the 
clip onto a cold water faucet, or onto an 
unpainted water or gas pipe, and tl 
pull the clip off again when you z 
through. 

A~ shoxvn in the photograph, fasten a 
binding post in the mounting hole on 
the flat -ide of the clip, and then con- 
nect vour ground wire to the binding 
post. The binding post also serves as a 
handle for snapping the clip to the 
pipe and for pulling it off again. 

These clips are made in two sizes, and 
with chrome finish or black finish. The 
chrome finished clips are best for use as 
ground clamps. WO 


A simple and inexpensive ground clamp. 


te 
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ference from other stations is fairly 
high. It is common, in such cases, to be 
able to hear interfering modulation in 
the background. However, it was said 
the continuity of the program will 
usually enable the listener to follow the 
correct station unless the interference 
is drastic. Such coverage will be found 
to be usually considerably less than 
that of any signal station; and this isa 
high limitation 

In rural areas, coverage may or may 
not be intelligible, depending on the 
particular situation. This coverage 
aspect, it was noted, is of greatest im- 
portance in metropolitan areas, where 
the population density makes it im- 
perative that every means possible be 
used to avoid mass panic and provide 
instructions for the movements of 
large numbers of people. Civil defense 
organizations will use the Conelrad 
System to give evacuation instructions 
in case of an attack 

When the Conelrad rules were 
originally issued, the Commission said 
that all FM and TV stations would 
have to go off the air, when the alert 
is sounded. Now, it has been reported 
that the FCC has not permanently shut 
the door on FM or TV sign-off. If some- 
one can prove to the Commission's 
satisfaction that the operation of the 
high-frequency stations will be safe 
during C operation, it will revise the 
rule. To date, there has been no safe 
method devised to permit such opera- 
tion, as with standard stations 


TV SATELLITES OR BOOSTERS. or 
both, may soon appear on the broad- 
cast scene, in communities where it has 
been found economically unsound to 
install even small stations and where 
reception from any neighboring sta- 
tion has been found to be impossible 
A manufacturer and a, broadcaster 
have petitioned the Commission for 
permission to operate such stations on 
a regular basis. It was noted that the 
booster permits transmission of pro- 
grams from the master station on the 
same channel, while satellites retrans- 
mit programs on different channels 

In support of its request, the broad- 
caster who wants the booster grant 
said that there are hundreds of addi- 
tional markets with channel assign 
ments not adequate for even the smal 
lest station. It was pointed out 
during the latter part of the yea 
table of assignments showed that there 
were 1283 cities; no applications were 
pending or grants made to around 900 
or about 70 per-cent. Of that number 
it was said, over 500 were in area 
less than 10,000 popul ition, over 200 in 
zones with cities of between ten to 
twenty-thousand, and about 100 in 
areas with populations over 20.000 
The petitioner then said that, accord 
ing to TV market reports, there are 
only 112 markets in the country with 
populations of at least 35,000 or more 
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Here’s how 


RCA INTERMATCHED COMPONENTS 
take the mystery out of High Fidelity 


RCA Intermatched High-Fidelity cabinet and enclosures 
house any selection of components you may choose. 


If you’re interested in high fidel- 
ity . . . interested in the beauty of 
music, beautifully reproduced, but 
confused about how to select the 
system you want. . . here’s how 
you can have everything you want 
in high fidelity plus the assurance 
of the RCA name on every com- 
ponent in vour system, 

Here is professional-grade equip- 
ment — bearing the best known 
name in professional sound —de- 
signed to bring the concert hall 
and the recording studio into your 
home. Here is RCA’s broad back- 
ground in acoustics and profes- 


Work out any system you want—Select from 


sional sound reproduction in 
equipment selected to meet your 
needs, your taste in high fidelity, 
and your budget. 

- 7 -_ 

In RCA’s broad line you can 
find an almost limitless number of 
combinations—and the one com- 
bination you want. Because these 
units are all intermatched, you can 
develop your own system without 
a technical background— without 
fear of mismatch at any stage. It’s 
the easy way to choose . . . it’s the 
sure way to get what you want in 
high fidelity. 


these typical combinations—or plan your own 
HEAR THEM AT YOUR RCA ELECTRONICS DISTRIBUTOR'S 


TUNERS AMPLIFIERS SPEAKERS 


Record Pre- 
Changer | Amplifier 
(SRC-S1)] (S¥-1) 


$P-10 $P.20 
$T-1 | S¥T-1 - (Deluxe _—— SL-lz [LCA 
10- wert) watt) 


Quelity record repre- 
duction ot low cost x 


Quality record and 
roadie reproduction 
ot low cost 


Extended range record 
reproduction, medium 
price 


Extended renge record 
and roadie reproduction, 
medium price 


DeLuxe quolity record 
reproduction 


DeLuxe quelity record 
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duction 


**Professional-Grade”’ 


High Fidelity 
from RCA— 


LEADER IN SOUND 


RCA Engineering Products 
Dept Building 15-1, Camden, N. J. 


C) Please send me your new, free booklet on RCA Inter- 
matched high-fidelity equipment 


C) Please send me information on the new complete RCA 
high-fidelity “‘Victrola"® phonographs. 
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RADIO CORPORATION of AMERICA 


antan..1 


Whot can you believe 
in Antenna Claims? 


Every claim for all-channel antenna per- 
formance should be supported by facts—not 
“sales talk” Facts are what you get from Davis 

proof furnished by Microwave Engineer- 
ing Company, of Los Angeles, who are 
recognized experts on antenna research and 
testing 

Write for this data. It’s actually certified... 
data you can count on. 


ae 


Remember, it's the picture that pays off in 
customer satisfaction. A pavis picture must 
please you—it’s guaranteed to please or your 
money is refunded by the factory. 


Send the coupon for facts on the Davis 
antenna. 


MAIL THIS COUPON TODAY 


DAVIS ELECTRONICS, Box 1247, Burbank, Calif. 


“Meghan 


Gentlemen send me the following: 
[ 


] Technical data and complete information on 
the new SUPER-VISION ANTENNA 


] Name and address of NEAREST JOBBER 


P.0. CON 1247 © BURBANK © CALIF. 
Factories in: BURBANK, CALIP., CHICAGO, ILL., 
SILVER $Y RINGS, MD. 
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FOR CARNIVALS 


With uniform 360° coverage, non-resonant con- 
struction, and 100% storm-proofing, ATLAS 
Radial Driver Unit Projectors often solve the most 
difficult sound problems—ore excellent for repro- 
duction of speech, chimes and music. For com- 
plete details on Radials and the famous ATLAS 
line of Public Address and Microphone Stand 
Equipment 


WRITE NOW for FREE Catalog 553 
NEW CATALOG NOW AVAILABLE 
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SOUND CORP. 417 N. Foothill Bivd SYcamore 2-431 
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in a 50-mile radius, which are usefui to 

national advertisers. Since a minimum 

investment of $100,000 must be made 

for the smallest station, the broad- 
caster added, an operator will find it 
impossible to amortize this expense 
and survive in the remote areas with- 
out national advertising support 

The broadcaster asked the Commis- 
sion to approve operation of subsidiary 
stations, with power output of 10 
watts at 300-foot average antenna ele- 
vation for low ultra-high stations; 31.6 
watts for high v.h.f. stations; and 100 
watts for upper ultra-highs; all for un- 
attended systems using vertical polari- 
zation. The boosters would be required 
to have automatic power shut-off faci- 
lities and provide identification only at 
sign-on and sign-off 

The satellite proponent § declared 
that his system offered more freedom 
of program selection. This argument 
has won the support of Rep. Bush who 
declared that such flexibility was im- 
portant. In addition, he said, the use of 
specially-approved channels for the 
satellites on low power, would remove 
the problem of interference that could 
obtain on mother-station operation 
using the same channel 

The Congressman also went on rec- 
ord not only urging the approval of 
satellites but their use in place of 
community systems, which he called 
unreliable. For over a year the Com- 
mission has been probing the exact 
place of the community system in the 
broadcasting picture, and as reported 
in earlier columns even Congress has 
taken a lively interest in the matter 

Either the boosters or satellites 
could be built for between ten and 
twenty-thousand dollars, applicants de- 
clared, and the maintenance costs 
would be very low 

Both the broadcaster (WSM, Nash- 
ville) and manufacturer (KG2XDU- 
KG2XEL owned by Sylvania—channel 
82) are operating their systems exper- 
imentally and with substantial suc- 
cess, it was said. 


INDUSTRIAL MOBILE radio makers 
and potential users are making a bid 
for a portion of the FM band in an ef- 
fort to expand two-way service facili- 
ties. The request, to be filed with the 
Commission, is being prepared by a 
committee on manufacturer's radio use 
of the National Association of Manu- 
facturers 

According to a spokesman of the 
NAM, the re-allocation of the FM band 
is now simply a question of when, and 
not whether. This drive has_ been 
prompted by the apparent declining 
use of the FM bands for broadcasting 
members of the Commission had 
warned broadcasters that unless they 
took a more active interest in FM 
others would seek slices of the band 
Only a few weeks ago, Commissione 
Webster reviewed the seriousness of 
this situation 

Commenting on NAM's concern for 
more bands, the association spokesman 
added: “The Commission now has out 
standing proposals in the mobile field 
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/ Send You 
* 18 BIG wet 


Approved for 
Veterans Under 
the 6.1. Bill 


iF YOU ARE 
| EXPERIENCED IN RADIO 


I'll Train YOU at Home in Your Spare Hours for Big 
Pay Job Your Own Business « Exceptional Opportunity in 


RADIO-TELEVISION 


ON New NO-OBLIGATION PLAN! 


et 


Men already in Radio who seek a short inten 
sive 100°, TELEVISION Training wit 
FULL EQUIPMENT INCLUDED are invited 
to check and mail the coupon at the righ 
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By You Have NO MONTHLY 
d PAY! MENTCONTRACT 


to sign... you pay for your training 


as you learn and earn... ENROLL NOW! 
Be Ready in Little as 10 MONTHS! 


Now you can axet into Radio-Television, today's fastest growing 
big money opportunity held, in months instead of years! My com 
pletely new “package unit’ training plan prepares you to quality 
asa Radio-Television Techoician in as short a time as 10 months, 
or even less! | offer you my training with no monthly payment 
contract to sign—thus NO RISK and NO OBLIGATION tor 
you! This 1s America’s finest, most modern and really practical training 
Includes IM UHE Television and all the most recent devclopments. My 
training gets you ready to handle any practical pob in the booming Kadio 
Television industry. Start your own protiuable Radio. Television Service Shop 

or accept 4 tine paying sob. | have trained hundreds of successtul Radio 
Television technicians—and | can train you repece ss of lack of previous 


experrence. Mail coupon and get all the tacts—IT RI 


VALUABLE FOHIPMEN CLUDED WITH TRAININ 
Much of your Sprayberry Training is actual construction, demonstration and 
expermmentation. You get priceless practical expermence this way. You build 
the 6 tube Sprayberry Short Wave and Broadcast Training Radio Receiver, 
the Sprayberry Television set, multi-range test meter, signal generator, signal 
tracer, cathode ray oscilloscope and many other projects. All this equipment 
is yours to heep. You have practically everything you need to set up your own 
protuable Radio-Television shop. All lessons and books | send you remain 
your own property 


Earn Extra Money While You Learn 

All your Spray berry Traimming is given IN YOUR OWN HOME during your 
Keep on with your present pob and income while learning Radio 
Television. With each Sprayberry “Package Traming Unn’ Linclude money- 
making plans and special “Business Builders” tor spare time Radw.- tele 

vision service sobs. New Television stations opening everywhere open big 
money opportunity tor men .o rnstall UNE antennas—t tell sou how! If you 
expect to be in the Armed Forces later, there 1s no better preparation than 
Kadio- Television. Mail coupon below get tacts FREE. No salesman willcall 


~ TO YOU 3 BIG RADIO- 
ss TELEVISION BOOKS 


I invite you to get all the facts — 
ALL the fact 
three big Radio Lelevis: 
Money in Kadso- Tele 
vision” PLUS my new illustrated Television 
Bulleun PLUS an actual sample Sprayberry 
Lesson—ALL EREL. No obligation and ne 
salesman will call. Mail coupon NOW 


SPRAYBERRY ACADEMY 


free time 


I want you to have —without 
Kush coupon tor my 


books! “How to Maks 


“he e 
| , 


F RAD 


25-" 


SPRAYGERRY ACADEMY OF RADIO, Dept. 
111 Nerth Cena! &., Chicege 6, Mlinels 
Please rush to me all information on your 10-MONTH Redic- 
Television Treining Pion. | understand this does not obligete me 
end thot no salesmen will call upon me. Be sure to include 3 books 
FREE. 


Age.. 
NO OBLIGATION 


No Salesman 
Will Call 


The C-800 is here 
to bring you new 
performance! 


the new 


craftsmen 800 


FM-AM TUNER 


with built-in phono 
preamplifier and 
record equalizer 


Now — Craftsmen brings you a tuner 


that matches all your finest records 


is setting new records for versatility, too 
The C-800 is further evidence that 
Craftsmen leadership in high fidelity is 
something you can put your finger on, 


something you can hear 


© Front panel selected equalization for AES 
or EURopean recording characteristics 


verse feedback compensated dual-triode 


phono preamp for correct turnover and roll 


off characteristics 


improved AM reception Wider bandwidth 
for better fidelity, and sharper IF bandpass 
skirts” for greater selectivity 


Double. shadow tuning eye and AFC (no drift) 


that will cut back many types of radio 
use formerly found to be in the public 
interest. How are those proposals, for 
example, to be squared with a substan- 
tial non-use of the FM broadcast band? 

Of course, it is no answer for the 
existing FM broadcast licensees to sug- 
gest that they will meet the demands 
for mobile radio service by multiplex- 
ing their present facilities and supply- 
ing such service, presumably on a 
charge basis There are existing 
communications common carriers in 
almost every community of any size 
who will vigorously resist any such 
effort, and there is a curious inconsis- 
tency in the reasoning of those, who in 
one breath, voice their resistance to 
any re-allocation of the FM band for 
non-broadcast purposes, and in the 
next, announce their plans for supply- 
ing such service there.” 

Currently, channels in the 150-mce. 
band are being used for two-way, and 
these must be shared with other serv- 
ices 


DROPOUTS AND MERGERS. result- 
ing in rows of transfer grants, kept 
hearing examiners on the run during 
the last weeks of the old year 

Millions of dollars worth of radio and 
TV properties were traded during the 
year-end rush. Station sales and trans- 
fers approved included facilities in Des 
Moines, Ia.; Washington (D.C.): Or- 
lando, Fla.; Atlantic, Ia.; Augusta, 
Ga.; Roswell, N. M.; Cleveland, Tex.: 
DeKalb, Ill.; Newport, R. IL; Asheville, 
N. C.; and Talladega, Ala 

In Maine, WGAN received channel 
13 after another applicant dropped its 
bid for that channel and filed instead 
for channel 2 in Bangor. And in Atlan- 
ta, Ga., channel 36 was awarded to 
WQxXI, when the University of Georgia, 
who operates WGST decided to drop its 
request for that channel. 

New grants issued to very-high and 
ultra-high bidders appear below 


THE RECENTLY-FORMED U.H.F.-TV 


Association has begun an_ industry- 


and distribution of all-channel receiv- 
ers that are really efficient, and the in- 
stallation of transmitters operating on 
high power. 

Thus far, the group said, many of the 
receivers have not been too sensitive. 
Coupled with the low powers of most 
of the u.hf. transmitters, reception 
has been poor and interest on the high- 
er bands has drooped, they added. 

To combat this problem the associa- 
tion plans a public-relations program 
designed to accent the superiority of 
higher-band reception. Group also pro- 
poses to effect legal action within the 
Commission which will restore the bal- 
ance between the u.h.f. and v.h.f. facili- 
ties and prevent new allocations or reg- 
ulatory actions harmful to the public 
or to the ultra-high industry 

Members of this new group were 
severely critical of the FCC, declaring 
that some Commissioners are surren 
dering to pressure from Congress and 
polifical lobbys_ to “accelerate 
grants to v.h.f. operators even in cities 
which already have grants for the 
higher bands.” 


ONE OF THE WORLD'S foremost 
physicists, Dr. Herbert E. Ives, who 
not only pioneered in the development 
of black and white, but color TV, too, 
and as far back as the ‘20's, died re- 
cently. 

In '27, Dr. Ives supervised the first 
demonstration of TV, when the tele- 
phone company arranged for a video 
talk from Washington by Herbert 
Hoover, then Secretary of Commerce 
that was seen and heard at the Bell 
Labs in New York. Shortly after, a TV 
color test, featuring Ives’ develop- 
ments, was put on and with striking 
success. 

During 1930, he demonstrated a two- 
way TV system, and in '37, Dr. Ives 
arranged for the first practical trans- 
mission of motion pictures over coax 
cable, showing that it was entirely pos- 
sible to network television programs 

The world will truly miss the wisdom 
and the talents of this brilliant scien- 


wide campaign for the development «= a Sek su & & a eee 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


on FM simplifies tuning. Front panel AFC 
cut-out for tuning weak stations 
Efficrent new layout Bottom plate, com 
immmizte oscillator 


pletely shielded chassis 
radiation, assure tuner isolation 
Cathode follower audio output for remote 
installations, 2 volts of less than Vy % dist 
Detector output also has cathode follower 
for recording application 
Bass and treble controls continuously variable 
from attenuation to boost flat position 
clearly marked. Selector postions FM, FM 
with AFC. AM, TY, LP, AES, EUR, and SPare 
ny fini wood cabinet available 
@ Mahogoa ‘ h 4 ’ availa saieeiiaieaieie sandals 
CHANNEL (me) (Video) 
West Palm Beach 5 76-82 60.3 
Atlanta WOXLTV 602- 
Topeka 638- 
Lake Charles KPLC-TV 174- 
Cumberland WTBO-TV 488 - 
Pittsfield WBEC.-TV 770- 
Detroit y 758-764 
Saginaw wsGcwt 692-698 
Traverse City WTCM?t 174-180 
South Carolina Florence 180-186 
- Spartanburg WORD?t 174-180 
WMAM} 198-204 


HIGH FIDELITY — LOW COST! C-400 audio STATE CITY CALL 
amplifier offers 10 watts * 1 db, 15— 
20,000 cps., less than 
1% distertion. New 
streamlined chassis 


design Louisiana 


Florida 
Georgia 


Kansas 


Write Maryland 


today for Massachusetts 


information 


Crortsmen 


Dept. R-2, 4401 N. Ravenswood Ave. 
Chicago 40, Ill. 


Michigan 


Wisconsin Marinette 


“ERP = (effective radiated power, kw.). 
be announced t 


Call letters to 
Temporary call letters. 


RADIO & TELEVISION NEWS 


Buy on our radically new 
e NO CARRYING 
Time Payment Plan CHARGES !! 
Superior’s new 


wicca SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5 15/75, 150/750. 1,500/7,500 Voits The Model 670-A includes a special 
A.C. VOLTS: 0 to 15 30/150 300/1,500 3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15 30 150 300 1,500 3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to 1.5 15 150 Ma. 0 to 1.5 15 Amperes a test potential of 150 Volts. 


RESISTANCE: 0 to 1,000 100,000 Ohms 0 to 10 Megohms 
CAPACITY: 00) to | Mfd. | to 50 Mfd. (Quality test for elec Whit 


trolytics) housed in @ rugged, 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms rackle-finished steel 
INDUCTANCE: {5 to 7 Henries 7 to 7,000 Henries os — complete with 
DECIBELS: —6 to +18 +14 to +38 +34 to +58 est leads and operat 
SPECIFICATIONS: 
#% Tests all tubes including 4, 5, 6, 7, Octal, Lock 
in, Peanut, Bantam, Hearing Aid, Thyratron, 
Miniatures, Sub-Miniatures, Novals, Sub-minars * 


Measures 6\%"" x 9'/o"' x 4/2" ng instructions 
Proximity fuse types, etc 
‘ 


Uses the new self-cleaning Lever Action Switches * 
for individual element testing. Because al! ele 
ments are numbered according to pin-number 
n the RMA base numbering system, the user * 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Mode! TV-!! as any of 
the pins may be placed in the neutral position The model 
when necessary r- 105-130 
% The Model TV-i! does not use any combination soe Comes Reused to 8 
autiful hand-rubbed oak 
type sockets. Instead individual sockets are cabinet complete with port- 
used for each type of tube. Thus it is impossible 


able cover 
EXTRA SERVICE—The Mode! TV-i! may be 
used as an extremely sensitive Condenser 
Leakage Checker. A relaxation type oscil 


NO 
INTEREST !! 


The Mode! 670-A comes 


° , 
Superior’s new 


Model TV-11 


to damage a tube by inserting it in the wrong 
socket 

Free-moving built-in roll chart provides cor 
plete data for all tubes 

Newly designed Line Voltage Control compen 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts 

NOISE TEST: Phono-jack on front panel for plug 
ging in either phones or external amplifier w:!! 
detect microphonic tubes or noise due to faulty 
elements and loose internal connections 


§ A750 


NET 


TV.tt operates 
Volt 60 Cycles 


lator incorporated in this model wil! detect 
leakages even when the frequency is one 


per minute 


Superior’s New Model 660-A AN AC OPERATED 


SIGNAL GENERATOR 


PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 
SPECIFICATIONS: 


+ Generates Radio Frequencies from 100 Kil- 
ocycltes to 60 Megacycies on fundamentals 
and from 60 Megacycies to 220 Megacycies 
on powerful harmonics. « Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi-Q coils. + RF 
ately or modulated by the internal audio 
oscillator. — Built im 400 
audio oscillator used to modulate the RF 
signal also available separately for audio 
testing of receivers, amplifiers, hard of hear- 
ing aids, etc. «© R.F. Oscillator Circuit A 


available sepaer- 


cycle sine wave 


TUBES USED: 
1—6BE6 as R.F. Oscillator 


mixer and amplifier Cc 
I—6BE6 as Audio Oscillator 
1—6H6 as Power Rectifier 


THE MODEL 660-A 
COMES COMPLETE 
WITH COAXIAL 


LEAD AND 
INSTRUCTIONS. 


high transconductance heptode is used as 
an RF 
Modulation is effected by electron coupling 


oscitiator miszer and amoptifier 
in the mizer section thus isolating the osc! 
tator from toad changes and affording high 
stability. « AF A high 
transconductance heptode connected as « 
high-mu triode is used at an audio oscillator 
in a High-C Colpittse Circuit. The output 
Volt je nearly pure sine wave . 
Attenuator A 5 step tadder type of attenu- 


‘AD: 


Oscitiator Circuit 


over 1 


ator is used 


ABLE, TEST 


ee ee a 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B-92, 3849 Tenth Ave., New York 34,N.Y. N 


“ 


by 


t Address 


MODEL 670-A Total Price $28.40 

37.40 down payment. Batance $3.60 
monthiy for 6 months 

MODEL TV-11 Total Price $47.60 

$11.50 down payment. Balance 46.00 


MODEL 660-A Total Price $42.96 
$12.95 down payment. Batance $6.00 


y pay 

tood that should I fail to make 
|! unpaid balance shall be« 
able City Zo te 


monthly for 6 months 


i enciose at down payment. 


1 
! 
| 
monthly for 6 months 1 
| 
! 
! 


Ship C.0O.D. for the down payment 


in a ek sn a in is em sin-sinc ceil in eg ea ils“ in Siew in in ce ee en nn ed nw in ne es te el 
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PROBES! 
FOR VTVM’S & SCOPES 


e FULLY SHIELDED 
e SHOCK-MOUNTED TERMINAL 
BOARD 


e SWIVEL ACTION 
e ALL PARTS ACCESSIBLE 
e COLOR CODED 


Only £ICO Probes Have All These Features! 


$s | 
COpe CEMony, Ator 
Op 


PR 
ELpsp ORE 


See these amazing probe volves ot your jobber 
today. Write now for free catalog PR-2 Turn to 
ovr full-page ad on page 34 this magazine. 


® “all above probes 
Pat. App. for.’ 


ELECTRONIC INSTRUMENT CO 


B64 WITHERS STREET, BROOKLYN, NEW TORK 


Inc, 


Garage Door Opener 


(Continued from page 38) 


ested in best receiver sensitivity, it 
will pay to try the circuit with and 
without a ground on the antenna coil. 
The proper connection will depend on 
the antenna layout at your location. 

There are a number of different 
door openers on the market. As a 
result, it is not practical to show 
exactly how the receiver may be used 
to actuate all of the various models. 
By exercising a little ingenuity, how- 
ever, the home constructor should 
have no difficulty in adapting the re- 
ceiver to work with the particular 
door opener at hand 

RL, acts as an 
closes only 


ceived 


switch that 
while a signal is being re- 
from the car’ transmitter. 
When the door is down, the closing 
of RL, should cause the door to go up, 
and when the door is up, the closing of 
RL, should cause the door to Zo down. 
Since RL, is unable to differentiate 
between a command to raise the door 
and a command to lower it, some in- 
termediate relay between the receiver 
and the opener must be used to tell 
the opener motor which direction it 
is supposed to run. This relay is usu- 
ally of the locking, or ratchet type. 
It locks in one position when its coil is 
energized and remains in that 
tion, even when power is removed 
from its coil It shifts to the op- 
posite position only after the coil is 
re-energized 

The circuit of a typical door opener 
is shown in Fig. 6A. Operation of this 
unit may be easily understood if you 
will assume that a momentary signal 
has just been received from the car 
transmitter. RL, closed, energized the 
locking relay, and then opened. Power 
from the ac. line is now flowing 
through the locking relay and the 
limit switch to the motor and garage 
light The going up. When 
the door has opened completely, the 
limit switch will flip to the down 


S.p.s.t 


posi- 


door is 


Fig. 10. Transmitter control switch and pi- 
lot bulb mounted on small bracket for easy 
installation beneath car dash. Since only 
momentary transmitter operation is required 
to actuate door opener, a push-button may 
be substituted for the toggle switch shown. 
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{CATHODE RAY TUBE SPECIALS 


ne Year Guarantee 
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ANTENNAE 


REO DOUBLE “‘V' Antenna 
10 ELEMENT CONICAL 
DOWELED INSERTS 2 
Folded Hi Straight Low Quick Rig 
4 


1 elements 
window CONICALS 
MASTS 3,,"0OT Swenceo 
10 FOOT PLAIN 
NEPCO MASTS 
TV WIRE $2 
55 mil. 300 On™M 
72 OHM COAKIAL 
Heavy Siug Speaker 
RCMASSIS 630 TECH-MASTER 
Model C-30 with Cascode Tuner 
OPEN FACE CABINET 


WIRE RECORDERS In STOCK 
T3c Z-speed Tape I 


SPECIALS 
site °$i 5s" 


~ 
Lod 


“ 
ae 
rs 
nd 
S 


8 


4 PENTRON Mode! @ 
corder 
RADIO CRAFTSMAN 
Mode! C400—-Hi-Fi Amplifier 
Mode! C10.-AM-FM Tuner 
*% Model C$00—Williamson Amplifer._.Net 99 
BOGEN PILOT, etc... Ampliters 


$ 3.98 


6x9 PM Speaker 630 Vert. Blocking 
*7" PM Spe os 
Cascode Tuners 
Standard Tuners 
Oumont 21.25 me 
1.98 Famous tnputuner 
V Permanent Magne 
J Focus Assembly 
CONVERSION SPECIAL 
so American Standard Tube ALL FOR ONLY 


1” Beveled Mask 
Ram Conversion Kit $43.50 
AUTHORIZED DISTRIBUTORS to, aen- 


(Mention Set to be converted.) 
eral Electric, Kenrad, Tung-So!l, National Union, 
De Waid, Regal, Automatic and General Motors. 
Automatic Custom-Built Radios for Plymouth, 
Chevrolet and many others, always in stock * 
We carry a Complete line of HI-FIDELITY * 
x and sound equipment. Send us your requests. * 
We also carry a complete tine of popular makes of 
n Tubes at SO 10 discount. Also many other spe- 
wera Purpose and tranamitting types, and all electronic . 
Parts and equipment at lowest orices. Send us a het 
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oo ~ 
bd 
— 
s 
a 


Dept. RN 


STAN-BURN 


C 8S. THEATRE 8106 


1697fBROADWAY * NEW YORK 19, N.Y. 


Write for our tatest price list and Hi-Fi catalog to 


RADIO and 
ELECTRONICS CO 


Read Radio & Television News 
EVERY MONTH 


new TV DYNATRACER 


© TRACES TV SIGNALS 
AND VOLTAGES 

@ LOCATES DEFECTIVE 
COMPONENTS 

© REQUIRES NO 
ADDITIONAL EQUIPMENT 


at all ew piece of test 
1 for tr shoot 


n the t eor i 
1YNATHRACER™ will 
expe testers 
for itself the very 


A Must for Every TV Technician 
SPECIFICATIONS The DYNA 


TRACER « a self-powered quality 
test nt 


eet 
» a stage or ponent 
ADDED FEATURE The DYNATRACER 
trace voltag 500 Vo AC IM and i 
cate open, sh mittent or leak p to 2 
MEGOHMS) ce ~ esistors, coils, XF ers, ete 
instruction and Trouble-Shooting Book Enclosed 
10 DAY MONEY-BACK GUARANTEE 
Cut o 2 ent atta name 1 address 
with $5.00 bill, check or mone ler and tr i to 


YfyMTe ELECTRONICS CO. 


8509-21st Ave., Dept. 210, Brooklyn 14, N. Y. 
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TRANSMITTER AND VIBRAPACK ON FIREWALL 


RGS59U COax 
UNDER FLOOR maT 


OFT MOBILE wrHiP 
ON REAR BUMPER 
OR FENDER 


ENGINE 
COMPARTMENT 


4FT COWL MOUNTED ANTENNA 
SHIELDED ANTENNA LEAD 


FIREWALL 


PLASTIC INSULATORS 
8 \/2 FOOT PIECE OF INSULATED WIRE 


if 


a 


RADIATOR 


\ 


Fig. 11. Three methods for connecting the 
transmitting antenna. See text for details. 


position, the motor will stop and the 
light will go out The door will re- 
main open until another momentary 
signal is received from the car trans 
mitter This time, the latching re 
lay will jump to the opposite position 
and current will flow through it and 
the limit switch to the reverse wind 
ing of the motor The door will go 
down, until it reaches the end of its 
travel, at which time the limit switch 
will flip to the “up” position and the 
motor will stop 

Some openers contain built-in lock- 
ing relays and, for this reason, require 
very little external wiring. A unit of 
this type, illustrated in Fig. 13, is pro 
duced by Ebbert Engineering Co., 
Birmingham, Michigan A glance at 
Fig. 6B will show how easily the 
receiver may be connected to the Eb 
bert mechanism 

After the car has been put away 
and the door closed behind it, the 
problem of getting back into the 
garage presents itself. The most con 
venient way to solve this particular 
difficulty is to install, in the house, a 
push-button wired across the points 
of RL As a safety precaution, the 
push-button should be located where 
you can look through a window to 
check on the door's operation It will 
be noted that push-buttons are in 


Fig. 12. Typical receiving antenna layout. 


17 FOOT DIPOLE 


START ANTENNA AT PEAK 

—_.. OF _ GARAGE HOLD IN 
PLACE WITH STAPLES 
OR TACKS 


TS 


DOOR OPENER 


TO PUSH-BUTTON 


er acc 


TUNG-SOL PICTURE TUBES 


Gun made of best grade non- 
magnetic steel 


Glass bead type assembly is 


stronger both mechanically and 
electrically — gives greater pro- 
tection against electrical leakage 


Rolled edges in gun minimize 


corona 


Custom built stem with greater 
spacing between leads assures 
minimum leakage 


Low resistance of outside 
conductive coating minimizes 
radiation of horizontal oscillator 
sweep frequency. 


Double cathode tab provides 


double protection against cath- 
ode circuit failure 


Selected screen composition 


resists burning (X pattern) 


Rigid control of internal con- 
ductive coating provides utmost 
service reliability 


Designed for use with single or 


double field ion trap designs 


One-piece construction of 


parts assures better alignment 


Maximum dispersion o/ 
screen coating assures uniform 
screen distribution 


Tung-Sol makes All-Glass 
Sealed Beam Lamps, Minia- 
ture Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes 
and Semiconductor Products 


TUNG-SOL’ 


RADIO AND TV TUBES 


TUNG-SOL ELECTRIC INC., Newark 4, N. J 
Sales Offices: Atlanta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Detrow 
Newark, Seattle 


YOU CAN BUILD A REPUTATION ON TUNG-SOL QUALITY 


LENGTH ALONG BOTTOM OF WALL 
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6SN7GT 


Tv. PF Gre 
Tuse enrenvanan $1.39 ze 
ually boxed 
For T.V. sete where voltage supply 
1s low AC LINE BOOSTER 

with safety fuse and switeh $5.95 


12SR7 met 
i12Vv6GrT 
198G6G 
19Ts 


I these N.J.R.T. TUBE prices 


70% to 90% off list... 


Guarantee 
ALL NIRT TUBES 
ARE BRAND NEW 
AND FULLY GUAR- 
ANTEED FOR 
1 YEAR 


258Q6CT 


Five 1L4 tubes individually cartoned list 
$11.25 with every order of $25.00 or more 
Many 7 volt types not listed. All tubes individ 


For orders 


25% 


under 
Tubes offered subject to prior sale 
All orders shipped F.O.8. 
companies order 


FREE TUBE LISTING 


NEW JERSEY TELEVISION SUPPLY CO. 


2% 


deposit on c.o.d 


$10 add $! handi 
Prices subject 
discount if full 


shipments 


Sole Distributor of NJRT Tubes 
906B WESTFIELD AVE., ELIZABETH, N.J. EL. 3-6166 


TY Cenversion Kit 


reeet oc mS 


Aer | 


For a professional conversion or 
custom installation 

¥ Metal Mask tailored for perfect 
fit. Green Sprayed Finish 

2 
3 Beautiful Gold 


Metal Escutcheon 


4" Tempered Safety Glass. 
Finished 


16”, 
Rectang- 
Easy to 
inc luded 


All popular sizes 
20” and 21!' 
vlar Tubes only 


install instructions 


See your distributor 


Send for COMPLETE CATALOG 
Waldom carries o complete line of 
Electronic Components 

and Croname Products. 


ELECTRONICS, 
911 Larrabee St. Chicago 10, Illinois 
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$500 
59/3 
9975 
6225 
6240 
6250 
6255 
6273 
6275 
6.300 
6306 
6325 
6335 
6340 
6350 
63/3 
6375 
6400 
6406 
6425 
6673 
6675 
6/00 


$775 
S800 
5806 


frequen 


486° SPC 


414 436 


413 435 497 


706 
6725 
6/40 
6750 
6/773 
6775 
6800 
6806 
6825 
6840 
6850 
6875 
6900 
6906 
6925 
6940 
6950 
6973 
6975 
7450 
1473 
7475 
7500 


each-10 for $4. 


y FT 


Lattice Filter etc 


7506 
15275 
5 
7550 
1573 
757% 
7600 
1606 
7610 
1625 
1640 
7641 
76 
1673 
1675 
7700 
7106 
1120 
1725 % 
7740 
7750 
1773 
715 
7800 


7825 
7840 
7850 


2605 
27% 
2785 
2895 
2940 
3005 
10 
3202 
3215 
3237 
3245 
3250 
3460 
3500 
3540 
3590 
3640) 
3680 
3720 
2373 
3760 
3800 
3840 
3885 


241A tor 


oss" 


marked in Chan 


498 


519 


49c each-— 10 for $4.00 


nel Nos 0 to 79, 54th Harmonic 
and 2/0 to 389, 72nd Harmonn 
Listed below by Fundamental 
Frequencies, fractions omitted 
520 400 459 
$22 

523 441 462 
$25 


526 


2030 
2045 
2052 
2065 
2082 


440 461 


442 463 


6550 


ing charge 
to change 


remittance ac 


SEND FOR 


QUARTZ CRYSTALS 
FT-243-.093" PIN DIA.—.486" 
FOR HAM AND GENERAL USE 


PIN SPC 


6573 7240 
1273 
1275 
7300 
1306 
1325 
740 
1350 
1375 
7400 
425 
440 


#173 
81/5 
8200 
8340 
8350 
8375 
8380 
8400 
8425 
840 
8450 

4460 
84/5 
4483 
8500 
8525 
#550 
8575 
8543 
8600 
#625 
8650 
8/00 

4733 


99« each-10 for $8.00 


FT i7ie 
BC 610 

2 Banana 
Plugs 


%” SPC 


2220 2390 3120 3520 
2258 
2260 
2280 
2282 


2415 3150 3550 
2435 3155 3570 
2442 3202 3580 
2532 3215 2945 


27105 2290 2545 3232 395° 


2125 
2131 
2145 
2155 


2300 2557 32 
2305 2666 
2320 2940 3322 
2360 WIS 1 


a7 397 
3250 3995 


500 
Hol 


Special200 KCor 


KC in FI241A 
der, $1.95 each 


add 20c 


postoge for 


every lOcrystals (or less) 


99ceach — 10 for $8.00 


BC 746 TUNING UNITS 
for 80 meter VFO oF ex: iter 


foundation coils 
less «tals 


and 


ondenser 
Lr 


RTS DISTRIBUTORS, LTD 
L520 TENTH ST. N. W.—WASH. D. C., DEPT. NN 


Fig. 13. “Ebbert” motor-driven door opener. 
a commercially-built unit suitable for use 

with equipment described in the text. 
cluded in both Figures 6A and 6B. 

Like other Citizens Band equipment, 
the transmitter must be registered. 
Obtain a copy of FCC form fill it 
out carefully, and mail it to the near- 
est Commission field office. In a short 
time you will receive a class C Citizens 
Radio License covering this particular 
piece of gear. Upon receipt of the 
license, you, or anyone else with your 
permission, may the transmitter 
to control your garage door. As long 
you make no adjustments on the 
transmitter, outside of turning it on 
and off, no operator's license will be 
necessary. 

Further 
zens 


505, 


use 


as 


information regarding Citi- 
Radio contained in FCC's 

tules and Regulations Governing the 
Citizens Radio Service’ obtainable 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington 25, D. C. The price of this 
pamphlet is 10c in con -0- 


1s 


GUILD ELECTS 


HE Long Island Television and Radio 

Technicians Guild has named Henry 
Wawryck president for this ing year 
with Arthur Cyr serving as vice-president. 

John Wheaton is the new treasurer, 
Murray Barlowe named secretary 
while Al Weil is recording secretary and 
Earl Horton is the sergeant at arms. Four 
members were added to the executive 
board, Jack Buck for a three-vear term, 
Dick Bishop for two years, and Bill Allen 
and Ralph Milne for one year terms. 


— 


was 


RADIO-TV CONFERENCE 


! Michigan State Radio 
‘rence of commer- 
land educ 

he Id Friday, Mare h 5 5. 19: 34 at Mi. 

State College in East Lansing. Michig: 
The topic for the conference this year 
ix the role of radio and television as mass 

media. 

Robert P. Crawford of Michigan State 
College is conference chairman. —3)- 
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ligan 


Come Again 


Radio - Electronic Men! 


Just as you have been coming since 1945 to the IRE Na- 
tional Convention and Radio Engineering Show — coming 
by the thousands, 35,642 in ’53 — so come again to see and 
hear all that is new in the engineering advances of your 


industry. 


A Fifty-four in ‘54! — 243 scientific and engineering papers will be presented, skillfully 
grouped by related interests into 54 technical sessions. More than 
half these sessions are organized by IRE Professional Groups, thus 
making the IRE National a federation of 21 conferences in one. The 


whole provides a practical summary of radio-electronic progress. 


A 600 Exhibitors “spotlight the new!’ — A mile and a half of exhibits line the avenues 
of this show, intriguingly named for the elements of radio — such 


as “Instruments,” “Components,” “Airborne,” “Radar,” “Transis- 
tor,” “Audio,” “Microwave,” etc., filling the four acres of the great 
Kingsbridge Armory to capacity. An expanding radio industry shows 
why it is growing by proving how engineering research pays out 
in new products. The exhibits themselves are an education, con- 


densed to one place — reviewed in four days. 


A Kingsbridge is the solution! nly the combined facilities of the vide space for 200 new firms to 


Waldorf-Astoria Hotel, plus the three exhibit, as well as seat greater audi 


great halls in the Kingsbridge Ar- ences at the high-interest session 
mory, seating 906, 720, and 500 re- In addition to the subways, fre« 
spectively, are able to keep pace with busses leave the Waldorf every ten 
the increased technical papers pro- minutes in which you may travel in 
gram of the IRE Convention. The the congenial company of fellow en 
show had to move because the U. 5. gineers, direct to Kingsbridge. 
Treasury took over Grand Central 


Palace. The immense Kingsbridge A Admission by registration only! 


Armory, connected to the very satis- Registration serves for the four day 


factory Lexington Avenue Hotel area period. It is $1. for IRE member 
by direct express subway, serves well $3. for non-members, covering s 
to expand the already outgrown ex- sions and exhibits. Social event 


hibit facilities of the Palace and pro priced separately, 


March 22-25, 1954 


The IRE National Convention 
and 

Radio Engineering Show 

THE INSTITUTE OF RADIO ENGINEERS 


Waldorf-Astoria and Kingsbridge Armory 1 East 79th Street, New York City 
February, 1954 133 


FLYBACK TESTER 
Kirby Products Corp., 20 FE. Herman 
Philadelphia, Pa. has developed a 


SELENIUM 
RECTIFIERS 


| 


new television instrument 
which has designated as the 
Mode! 98 flyback transformer teste! 
The instrument 
cate 


service 


been 


is designed to indi- 
shorted turns within the flyback 
transformer, while the transformer is 
in the set, by the power absorption 
|} method. It will supply an indication on 
| as low as one shorted turn anywhere in 
the transformer. In addition, the in- 
| strument will test for continuity on 


yoke Ss, 


POLARIZED 


w SI KET NO 9221 


transformers, switches, etc 


Plugged In 
for Easy Replacement 


The instrument is portable, compact, 
and moderately priced. It is being han- 
dled through franchised 
parts distributors. Free 


electronic 
; literature is 
Polarized available on request 
ANTENNA ROTATOR 
Leader Electronics, Inc., 2925 Fast 


for Correct Positioning 
55th Street, Cleveland 27, Ohio is now 


Still Can Be offering a new antenna rotator which 
Soldered In The Set is said to provide easier installation 


and servicing in addition to finer 
Available In All Sizes. 


tuning 
j ; the » 
Write for Further Information. le new 


Known as the “Superotor,” 


ei 


When buying selenium rectifiers 
be sure to specify ‘‘PLUG-INS"’ 
... they cost no more. 


Send for your Free copy of *‘Selenium 
Rectifiers for Color Television'’. 


arkes 
arzian le 


unit features a quick detachable drive 
unit for easy one-man removal without 
dismounting the antenna, a double lock 
stop to eliminate both drift and coast, 
a built-in chimney mount design thus 


RECTIFIER DIVISION 


Dept R-1, 415 N. College Ave., 
in Canodo- 50 St Claw Ave N W., Toronto 


Bloomington, Ind 


134 


steel 
vernier 


eliminating stub mast assemblies, 
reinforced construction, and 
precision adjustment 

The rotator is 16.4" x 7” x 4%” over- 
all. It is rated at 60-75 watts input, 117 
volts, 60 cycle a.c. 


TV ALIGNMENT TOOL 

General Cement Mfg. Co. of 
ford, Ill. has added a plastic 
set alignment tool, the X¥-57, 
of service accessories 

Designed in response to a demand 
for an extra-long, extra-slim, high-di- 
electric TV alignment tool, the new 
X-57 meets these requirements. It is 
only %” in diameter and is available 
in three blade lengths, 7”, 12”, and 16”. 

Complete literature on 
this accessory is from the 
company 


tock- 
television 
to its line 


descriptive 
available 


U.H.F. CONVERSION KIT 

The Allen D. Cardwell Mfq. Corp., 97 
Whiting St., Plainville 
rently marketing a new u.h.f 
sion kit for installation inside 
TV sets, irrespective of make 
Vide all-channel u.h.f. tuning 
The Model ES-2 is completely 


Conn, is cur- 
conver- 
existing 
to pro- 


fac- 


XY Ve 


tory-aligned and assembled and comes 
complete with escutcheon plate 
and pointer 
soldering connections and the 
operation using 

The tuner will cover ch 
to 83 with one knob and an easy-to- 
read dial. A printed circuit 
give stable tuning with nod 
channel 5 or 6 is used as the 


knobs 
Installation requires only 
drilling 
a template 

innels 14 


said to 
Either 


MARKER GENERATOR 
The Tube Department of Radio Cor- 
America larrison, N.J 
has announced a new cry 
ed marker generator, the 
Featuring continuously tunable op- 
eration for the alignment and trouble- 
shooting of a wide range of communi- 
cations equipment as well as TV sets 
the new instrument combines the func 
tions of a marker generator, a vertical 
or horizontal bar-pattern 
rebroadcast transmitter, and 
dyne frequency mete 
The instrument provides an r.f 


poration of 
stal-calibrat- 


WR-&89A 


enerator, a 
i hetero 


out- 


RADIO & TELEVISION NEWS 


7s FREE! a ae NE 


THIS BIG 156 PAGE 1012-14 McGee St., Kensas City 6, Me. 
(954 f-j R CATALOG 1S © Send Free B-A Catalog No. 541 
BULGING WITH ©) My order attached for items in this ad 


ANT VALWES a enclosed. 
UKE THESE... 


State 


SAVE $$$ ON THESE USEFUL ASSORTMENTS 


eunenenananenanenanall 


, TUBULAR 
/ CONDENSERS 
A 


S11.70 Lint Veluwe 
j 


j i good use 
for all 
18A436. 10 Asst 99c 
SWITCH ASSORTMENT 
1. .O2 ) | ASSORTMENT OF 100 } Assorted—toggie. { . 
18A263. mists of 7 watt and uttor and 
Per Kit. . ‘ watt imsuiated top witches for a 
Kit o ¢ -ape sbulars Quality re tors f various uses The 


above $1050 Lit Value 198796 ga ag «184995, 1.19 
A VALUE THAT DEFIES COMPARISON 
FAMOUS “APPROVED” MODEL A200 
41-FT. TELESCOPING STEEL MAST 
FOR VELEVISICeE, mye SIGNAL GENERATOR 
‘ ; a seen BRAND NEW! FACTORY PACKED! 
FULLY GUARANTEED! 


50 Asst 


$49.50 NOW ONLY 
75 
VALUE $1 9 


Compare “~ specifications oe y Y 
onmnony TV Masts lig 
eather-pr f « re © 2 
ou T rn ’ ed e.fitter * 4 
t Vi r a 

$ > see 


i May even be raised hori- 
zontally fully extended, with no 
buckling! ted for 


Makes deusibte at low cost ground , 4 ’ ‘ f ' ' 
menses enter sytome ¢ ycle A Weight 
y pre net No. 348173 9 value Now While They Last $19. 75 


ome—phus “BUILD-YOUR-OWN” WITH MODEL A200K PARTS KIT 


identical t 


f Complete »:th “gi > , ' perating 
Low F 


No. 6A85 5h } wt. 40 I Ne. 3 348175. 32 5 \ " ‘ sow While They Last $16.75 


cach $13.69 a ' 
“ LATEST TEST INSTRUMENTS ON CONVENIENT PAYMENT TERMS 


4 Masts in Original Wood Crate oie nae aa Mickot = | a” ae ace 5 
Lots of 4 tor $49.97 net = —_ emai Eo 


TERMS: FOB. Kansas City. Remit with order 


64) BURSTEIN-APPLEBEE co. 1012-14 McGEE ST. include postage for parcel post shipments 


KANSAS CITY, MO. 


February, 1954 


HERE’S A WELL-KNOWN 
TV HANDYMAN 


Just press the button and spray 
quick-drying § di- 
electric Acrylic coating 

KRYLON Acrylic coating helps 
prevent corona when sprayed on 
high voltage coil and insulation, 
the socket of the high voltage 
rectifier, component parts 
of the rectifier circuit. 

KRYLON Acrylic coating*, when 
sprayed on antenna and lead-in 
connections, effectively seals out 
air, moisture, dirt prevents 
pitting and keeps picture at peak 
quality 


KRYLON CUTS DOWN SERVICE 
CONTRACT CALLS... INCREASES 
YOUR PROFITS...AND IS THE NA- 
TION'S LARGEST SELLING ACRYLIC 
COATING FOR TV AND RADIO. 


TECHNICAL CHARACTERISTICS: 
(1,000 


on a tough, 


and 


Dielectric constant. 2.8 to 2.4 
cycles 

Dielectric strength 400 to 800 
Electrical resistance 10!” ohms/cm* 


Available trom TV Jobbers everywhere. 


KRYLON, Inc., Phila. 46, Pa. 


* Also available in non-conductive Bright Aluminum, 


Glossy Black, and appliance VU hite 


put signal on fundamental frequencies 
from 19 to 260 me. and can be used 
with TV receivers and other equipment 
in this range. A built-in crys- 
tal-controlled ides 


operating 
oscillator also proy 
an output signal at 4.5 me 

The WR-S9A measures 10” x 1 
15 pounds 
company s 
distributors 


71” and weigh 
able from the instru- 


ment 


U.H.F. CONVERTER 
The Turne Company 
Street, Cedar R 


909 
apids, Iowa is 


17th 
now 


u.h.f. television con- 
said to be especially 
installa- 


offering a new 
verter that is 
effective in low 
tions 

The new 
section 


signal area 


two- 
has two 
tuners; a 

oscillat- 
with 


loss 


converter features a 
which 
silver-plated coaxial cavity 
double-shielded fundamental 
broadband amplifier 
circuit. The signal power 
in the preselector has been reduced to 
3 db company. The 
noise figure is a maximum of 17's db 
and a minimum of 15's db 

The converter itself has an illumi 
nated slide-rule dial, continuous single 
knob tuning from 470 to 890 me. using 
channels and measures 8” x 6” x 
6” It is designed to be used with 
either a u.h.f. or combination antenna 
rhe unit is self-powered 


preselector 
or; and a 
cascode 


according to the 


orb 


ISOLATION TRANSFORMER 
Standard Electrical Products 


2240 E. Third St., Dayton 
has added an adjustable variable 


Com- 
Ohio 
me- 


pany 


tered isolation transformer, the 
LR, to its line of equipment. 
Suitable for applications involving 
the use of a variable transformer or an 
isolation transformer, the new unit is 


designed for radio and television serv- 


type 


HI-Fi BUY! 
NEW 
STANCOR- WILLIAMSON 


Amplifier 


Kit 49, 20 Wired 69.50 


of tubes) 


little 

cost. Only tak ye few hours to put 

towethe aD i puilt and 

cy ‘ 

yeles at 

ntermodula 

measure onl ‘fj at & 

with tube 

2 SOT) , 

punched o Output 

transfor Hi 1, as I ist 

and ¢ yt t . ~ I rt or amplifie 
and powe 


sctior 


PICTURE TUBES 


WESTINGHOUSE 


10B8P4A 
12LP4A 
14cP4 
16AP4A 
160P4A 
16G6P4 
16KP4 RPS 
176P4A 
17cP4 
20cP4 
21&P4 
24AP4A 


ANTENNAS 


$1.95 
2.75 


MASTS 


WIRE 


10. 95 


SPEARERS 


$.20 
; 


CONDENSERS 


19 ca 


$1 00 har dive 
0. Subject to p 


ACE ELECTRONICS, INC 


2281 Nostrand Ave BROOKLYN 34. N.Y 
Cloverdaie 33-8010 


1237 SIXTEENTH ST « DENVER 2, COLORADO « CH 6591 


ine hallicrafters 


@ 10 Kc to 250 cycles in six steps! 


@ The most stable receiver made! 
@ Single Side Band Suppressed Carrier! 


The Hottest Ham News in Years! 
THE HALLICRAFTERS CO. + CHICAGO 24, til. 
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ice work. It has an isolated primary 
winding that permits servicing a.c.-d.c 
shock hazard. Electro- 
statically shielded, the LR is to 
check intermittently operating radio 
ind TV sets by dropping the line volt- 
age to 105 to 


faulty 


sets without 


used 


volts or lowe! detect a 


It can also be used to 
130-140 


down intermittent 


oscillator 


“cook sets at volts to break 


parts 
additional! information write the 


direct 


For 
company 


TRIO ANTENNA 
single-bay, all-channel an- 
Zig-Zag” 


( ‘ompan 7] 


A nev 
tenna has been added to its 
line by Trio Manuf 
of ille, Illinois 

Known as the “Twin-Six,” the new 
intenna is ruggedly constructed, light 
in and features single lead-in 
operation. The company that it 
offers exceptional gain and, in addition, 
provides u.h.f. reception 
in 


; 


acturing 


Griggs\ 


weight 
States 


satisfactory 
areas 

antenna is competitively 
and further details on it 
from the manufacturer 


primary 
The 
priced 
available 


new 
are 


CONVERTER-BOOSTER 


Sutton Electronic Company of Lex- 


ington, Ky. is currently offering a 


u.h.f. converter-v.h.f. booster combina- 
tion housed in a compact cabinet 
Modern in design and the 
small the sturdy plastic cabinet 
in marble-walnut with a 
The new unit adds all u.h-f 
any TV set 
h.f. channels 
The company will supply 
details on 


size of a 
radio 
is finished 
gold panel 
to without 


channels sacri- 


ficing any \ 
additional 


request 


SOLO LISTENING 
ol 10 E. Coulter 
Philadelphia 44, Pa. is 
offering a compact headset unit which 
to 


Kent 
Street 


Corporation 
now 
has been designed 

rv listening 
The 
be run 


permit personal 
has a 25-foot cord that 
ug if desired. It 
attached to 3 
minutes and does not 


new unit 
under at 
be easily 


any set in o 


require wire cut- 
ting or 
rhe 


details 


upon reque st 


splicing 
additional 


these 


company \ 
and 


upply 


on units 


price a 


RETRACE ERASER 
Tele-matic Industi Tne l 
Brooklyn, New York 


accessory which 


Jor ale- 


wes 


St has an- 


mon 


nounced a new service 


February, 1954 


NOW Soundcraft brings you 
Tape Perfection! 


THE REVOLUTIONARY NEW 


LIFETIM 


ill 
l 


db 


» OO 


Soundcraft 


FEIIMIE 


spor “ 


sdb 


recl-to-reel. It ts 


00 


I ipe | 


met 


Mic 


¢ prod- 
o-Pol- 


issuring maarimum high 1i¢- 


It provides uniform. 


within a 


id 2400-foot 


splic 


reels 


ind 


iree 


~ <i 
Ie \) 


~ .ereveme 


aN\\ 


‘ 
> 


magnetic 
recording tape 


Here is news of monumental im- 


portance to every recording per- 
fectionist. It’s the new Soundcraft 
Liretime Recording Tape. We've 
called this amazing high-fidelity 


tape “Lire Time” because... 


To the best of engineering knowl- 
edge, it will last forever!* 


Your recording machine will 
never break it. Neither will careless 
handling. Because Lirrtime Tape 
is fully a third as strong as ma- 
chine steel. It ends tape shrinkage 
and stretch when home or 
studio air is dry or humid. It will 
never cup or curl, You can forget 
about storage problems 


your 


All this means that for the first 
time you can preserve your impor- 
tant recordings, capture and keep 
those precious moments of music 
and the spoken word, for gencra- 
tions to come—in all their original 


fidelity! 
LIFETIME Pape owes these new 


and permanent qualities to its new 
magnetic oxide coating, and to its 
base of duPont “Mylar” polyester 
film. For both are free of plasti- 
cizers whose gradual loss from or- 


dinary tapes limits their useful life 


LIFETIME Tape is indeed the big- 
gest development in tape since the 
tape recorder itself. Your serious 
Order 


recordings deserve it 


Liretime Tape today. 


your 


REEVES 


SOUNDCRAFT 


CORP. Dept. u 
10 East 52nd Street 
New York 22, N.Y. 


ANA 


LIFETIME GUARANTEE. 
s Jeraft f Hit ' 


is said to eliminate the annoying re- 


ALL RADIO AND TV TYPES trace lines that interfere with TV re- 


ception 


CLOSE OUT kK Known as the “Retrace Eraser,” this 


SET MER’S SURPLUS B © plug-in electronic network permits the 
set owner to turn up the brightness 

ros and contrast controls and enjoy opti- 

— mum reception without interference 


* STANDARD BRAND WARRANTY from retrace lines 


o GRANDES The unit is easily installed by plug- 
+ BULK PACKED IN ORIGINAL MFR'S NESTED CARTONS OF wan is le tan ee af Gace, 


* EVERY TUBE METER AND CHASSIS TESTED FOR TOP QUALITY ray tube and connecting one an to 
the yoke. Installation time is approxi- 
mately 2 minutes. 


U.H.F. CONVERTER 
A redesigned, all-channe]l u.h.f. con- 
verter, the Model 88, is now available 


6S97GT 


More than 400 Types in Stock— 
Include all your needs when ordering 


MINIMUM ORDER: $10.00. Terms: 25% with order, balance C. O. D. . 
All prices subject to change without notice. F. O. B. New York City. Mail Order Division: 


from P. R. Mallory & Co., Inc., dis- 


TRANSAMERICA ELECTRONICS CORP. (eeananan 


120 LIBERTY ST., NEW YORK 6, N. Y., COrtlandt 7-4307 The converter is 50 per-cent smaller 


than the company’s previous model and 
incorporates all of the principles which 
have proven successful in that earlier 
model. 

A single knob tunes all the u.h_f. 
channels in a total of 7'2 turns. A sec- 


ond knob switches from u.h.f. to v.h.-f 


LATE INFORMATION IN A and also turns both the converter and 
ow HERE IS Sy cach hae ace meee lian fecal 
HANDY FORM FOR RADIO AND TELEVISION rv set “on” and “off.” When using the 
REPAIRMEN, SERVICEMEN AND STUDENTS Mode! 88, the set may be left on eithe 


Sg COMPLETE SEA channel 5 or 6, whichever receives less 
2 VOLS. 6 a I mo. external interference 
AUDELS T.V RADIO 


‘E LIBRARY— For more information write the com- 
Endorsed -— 1001 pany’s distributor division 

Over 1552 Pages— - 

'S Illustrations, Diagrams 

l’arts resents Impor- 


NOW...enjoy luxurious 
) hi- fi remote control ! 


cehiestn aa Shedenn the Je: “CASCADIAN” BOOSTER 
Television Indus- beautiful Rau/and ; Mark Simson Mfg. Co., Inc., 


trial Electronics, F.M., Pub- 7 49th Street, Long Island City 3, N.Y 
LIBRETTO remote control 
High Fidelity Music 


lic Address Systems, Auto, 
\ System with the 


Marine & Aircraft Radio, 
LinretTro! This amazing control is 


Phonograph VPick-Ups, ete, 
iT PAYS TO KNOW! 
The Basie Principles— 
Construction-—Installation 
Operation Repairs 
Trouble Shooting Shows 

Sharp, Clear 


NOW you can have 
complete remote con 
trol of your present 


Install Aeri 
; explains 


Conversio 
cludes 
queney 
able for Quick Ready 
erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles Answers Your Questions, 
Get this Information for Yourself. 
7 DAY TEST—ASK TO SEE IT! 


ow--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10, N. Y; 
Mail AUDELS T. V ERVICE LIBRARY 2 Vois. $6 on 
days tree trial. 4 O vs wc tsiin? cave and $1 Se 
until $6 is paid. Othorwiee ' will A 4. them 


Occupation 


Employed by 


138 


completely self-powered and capablk 
of operation several hundred feet from 
the amplifier. Uniquely fashioned in 
the form of a luxuriously bound book 
(only &*, x 11 x 2° thick). Backbone 
lifts for easy access to controls. Op 
erates in either horizontal or vertical 
osition. Controls: 1. Crossover; 2 
toll-off; 3. Volume; 4. Bass; 5. Treble 
Adapter available for simple conne« 

tion to your present system. Gives 
you the ultimate in luxurious Hi-Fi 


See the LIBRETTO at your Hi-Fi 
ler, or write for full details 


RAULAND-BORG corp. 


d. ot ' 
3515 W. Addison, Dept B. Chicago 18 , Meda! of Merit 


int Sight & Sound 
Exposition 


se. 


now in production on a w tunable 
v.h.f. TV booster which is said to in- 
crease the signal strength at least 35 
db average on all channels 

The Masco “Cascadian” has been 
specifically designed to bring 
free reception to new low-noise, high- 
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noise- 


SYLVANIA Fxzxze— 
The \ew Deluxe POLY METER 


TYPE 302 


QUICK, ACCURATE MEASUREMENT OF 
COMPLEX WAVE FORMS 


| ’ POLYmEtttn @ +,, 
; © Priveus cccren fd sal 
/ / ! 4 : 0 
“ ~o a 


COMPOSITE COMPLEX WAVE FOR COMPLEX WAVE FOR 


VIDEO SIGNAL TRIGGERING DEFLECTION ‘ | 
Plate of video amplifier Grid of vertical oscillator Plate of vertical tube ow 
(75 volts P-P) (180 volts P-P) (700 volts P-P) ‘ 


CUTS SERVICE TIME 


READ DIRECT PEAK TO PEAK VOLTAGES 


Engineered by 
SVLVANIA 


world famous in electronics 


The new A.C. input circuit provides for full wave rectification to 
give you direct “P-P” readings of symmetrical and asymmetrical Styled by 


wave forms. This feature has been included in the new Polymeter Sa 


leaders in industrial design 


to aid in measuring signals of a complex nature. A point to point 


search quickly localizes circuit failures and minimizes service time. a 


LOOK aT _ * 


PLUS FEATURES 


LABORATORY PRECISION ACCURACY © Peak to Peak Scale 


FOR DIRECT MEASUREMENT OF... 
© P-P voltages from .2v to 2800v. © RF voltages from .lv to 300v in 


, ® DC voltages of plus or minus the band of 10 ke to 300me. 


larity f .05v to 1000v. ® Resistance from .5 ohms to 
eeeee! ree aes . 1000 megohms. : ® Sub-minature Vacuum Tube RF Probe 


® New Sylvania 7” Meter Movement 
® Lighted Scale 


@ Sylvania Patented Linearity Circuit 


® AC voltages from .05v to 
1000v. ® Decibels from —20 db to +61.4 db © 17 Megohm Input Impedance 


®@ Shielded A.C. and RF Leads 


® Screw-on Connectors 


Available through your 
SYLVANIA RADIO TUBE DISTRIBUTOR 


Sylvania Electric Products Inc., Radio and Television Division 
Williamsport, Pennsylvania 
February, 1954 


BECOME AN 


ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 


Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields 


This school will prepare you to be- 
come an engineer 
man. Previous 


technician or serv- 
military, 
or practical training may be evaluated 
for advanced credit. 


ice academic 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician’'s certificate An added 6 
months course qualifies you for the 
Radio-TV Technician’s certificate and 
the Degree of “As in Applied 
Science.” The Technician’s course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a in 
Electronics 

Also offered: 12-month Radio-TV serv- 
ice course; 12-month Electronics or 
Electro Technician Courses; 6-month 
Electrical Service Course and 3-month 
refresher and general preparatory 
classes. 


sociate 


major 


Terms Open April, July, Sept., January 


Famous for its Concentric Curriculum. 
Faculty of 50,000 
students 

states and 
profit. Sist 
Veterans. Re 


former 
from 48 
Non- 
Courses approved for 


specialists 
Annual 


23 overseas countries 


enrolment 


year 


hole 


MILWAUKEE 


SCHOOL OF ENGINEERING 
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MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN-254 1025 N. Milwaukee 
Milwaukee |, Wisconsin 


Send: €) Free 
describing ble 
LJ Hook 


ss 


et on Careers In Nadi 


I am interested in 


name of course 


Name Age 
Address 
«ity Zone 


If veteran, Indicate date of discharge 


well 


booster 


television rs to 
style The uses 
a special low-noise circuit employing a 
6BZ7 tube. 

A single control knob provides sim- 
plicity of operation. The metal cabinet, 
finished in two-tone and tan, 
can be used in any setting. The booster 
is automatically switched “on” and 
“off” by the TV set. 


vain receive as as 


older receivers 


brown 


GUYLINE WINCH 

Royal Television Supply Co., 
Box 1383, Modesto, California is 
offering a new guy line winch 
has been tradenamed “Royal 
Winch.” 

The 
plify 
tions 


P.O. 
now 
which 
Giline 


new product is designed to sim- 
and improve guy line installa- 
Its design for one bolt mounting 
makes for speedy installation. The 
channel and ratchets made of 12 
gauge steel with drums of heavy steel 
rods. The entire unit is electroplated 
A cotter pin locks firmly in place 
against the ratchet pawl. A turn of the 
wrench proper tension on the 
line. 

A data 
available 


are 


gives 


sheet on the winch is 


on request 


new 


REMOTE CONTROL 
The Regency Division, 1.D.E.A., 
Pendleton Pike, Indianapolis 26, Ind. 
is now offering a remote control unit 
which is operated on a single conduct- 
cable 


Capable of being installed by an ex- 


4 


7900 


oO! 


perienced technician in 15 minutes, this 
versatile unit selects stations, adjusts 
fine tuning, and controls contrast and 
volume at distances up to 100 feet 

The new control has been designated 
as the Model RT-700 


ADHESIVE FOR TV 

National Adhesives, 270 Madison 
Ave., New York 16, N. Y. has devel- 
oped a permanently tacky, solvent- 
type adhesive for TV production use 

The Resyn 35R2625 is painted on in 
all where there is contact be- 
tween the cabinet and metal parts in 
order to trap chips and dust fall. The 
tacky film holds minute par- 
ticles, thereby keeping the inside of 
the clean and reducing unneces- 
sary service calls 

Manufacturers 
tails on this adhesive for 
applications may obtain 
from the company direct. 


areas 


these 
set 
further de- 


production 
full details 


desiring 


Admiral TV Receivers 


(Continued from page 60) 


overdriving the video amplifier, and 
will horizontal picture jitter, 
bending or tearing, and possibly com- 
plete blanking out of the picture, es- 
pecially in strong signal areas. In us- 
ing the “DX Range Finder,” keep its 
setting low consistent 
with satisfactory pictures 

In early runs (1 and 2) of the 23A1 
chassis, a.g.c. voltage for the r.f. am- 
plifier (Vi,) and the lst and 2nd video 
if. amplifiers was obtained at test 
point “T,” between R and R to 
ground. To reduce tube noise (snow in 
the picture) in the 23Al 
stamped run 3, the a.g.c. voltage for 
the r.f. amplifier held at a lower 
negative value than the a.g.c. voltage 
at test point “T’’. The a.g.c. voltage 
applied to Vi. is determined by a re- 
sistor network consisting of Ris, Roa, 

, and Ry. between test point 
“B+,” and ground. 

Sync Separators. The sync separator 
(Vw) also receives a portion of the 
composite video signal from the video 
amplifier plate circuit. The sync sepa- 
rator, the sync clipper, and Vwuis, the 
sync inverter, separate the sync pulses 
from the rest of the video signal and 
then direct these pulses to the vertical 
and horizontal sweep oscillators. The 
three separator stages are so designed 
to effect clean-cut a separation 
as possible, while at the same time 
minimizing the effects of noise pulses. 
This is achieved by the careful choice 
of “B+” operating and the 

of RC networks throughout these 
stages. 

Vertical Deflection. The vertical os- 
cillator (Vwia) is of the familiar block- 
ing variety, preceded by an integrator 
network. An unusual aspect of the cir- 
cuit is condenser Cy. This is incor- 
pyrated to filter any 15,750 cycle 
horizontal pulses picked up on the grid 
from the horizontal deflection circuit 
that would tend to trigger the vertical 
oscillator, causing or 
vertical flutter. 

In the vertical output stage, Vw, a 
6AV5 pentode provides sufficient volt- 
to sweep the full height of the 
picture tube. Also provided by this cir- 
cuit is a_ vertical blanking 
pulse. Condenser Cwe Couples the neg- 
ative pulse present at the vertical out- 
put transformer to the grid of the pic- 
ture tube. C,, and Ry. properly shape 
the waveform to insure cut-off of the 
picture tube only during the vertical 
retrace interval. 

Horizontal Deflection. 
zontal deflection 
6AL5 sync 
horizontal 6CD6G 
output amplifier. The syne discrimi- 
nator develops a d.c. across 
Rw» that is proportional to the phase 
difference between the sync 
pulse frequency and the sweep voltage 
developed by the horizontal oscillator. 
This d.c. then fed the 
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cause 


as as possible 


chassis 


1S 


as as 


voitages 


out 


poor interlace 


age 


retrace 


In the hori- 
there is a 


6SN7GT 


system 
discriminator, a 
oscillator, and a 


voltage 


rec eived 


voltage is to 


6KSGT 


# 


SS2s3833 
ra : 


J 
6186 1.15| 6SN7GT 


6SQ7 


79) 12SN7GT 


$9 


FILTER CONDENSERS 
FP Type or Tubular With Leads 
Fresh Stocks Always 


KK KKKe KK Keke KK 
KKKKKKeKK <KKKd 


All UHF chonnels 


Standard Coli UMF TV tuner strips 

fit inte your tuner in place of unused VHF strips. Set of strips 
consists of matched antenna & oscillator sections. For all 
channels 14 through 82. Specity channe! wanted as well as 
letter indicatin Soon of stqndard coil tuner euch as 25% 
or 190 oF STF / 
1 set required Amy channel net each set $7.35 


MISCELLANEOUS BUYS 
TRANSFORMER—456 Ke 2% 
Por Lrenrs Type No. 47 
for 3c. 100 for $2.95 

veuyme gonymous FOR SwiTcH 
i 


SELEN 
RECTIFIERS 
Om 


oe mit 
150 we 


, al, 
geen 10 


~ T remit 
SLE ION TR > 


on s 

ou °s 
ovuTeuT TRANSFORMER—tor sove 33 
for 6V6. 3% 
10 for $1.95 
TY INTERLOCK COR ee. 40c 


Omi 


SSBs838E8 


er 


400 mit 
490 mil 
$00 mi! 


TELEVISION PICTURE TUBES 


Rectangular Tubes Are Supplied 
With Daylight Type Dark F ace 
Price 


@-feot LINE CORD A 


~ 
Z 
e 


25.10 
28.70 
32.30 
77.30 
98. 


23.80 
23.80 


25.10 


ONE FULL YEAR 
WARRANTY ON ALL TYPES 
SEND US YOUR ORDER 
AND WE WILL SHIP 
FROM STOCK IMMEDIATELY 


ANTENNA 
For UHF and VHF 
RECEIVES ALL CHANNELS 


212 miles reception recorded. 125 miles com- 
mon. This unbeatable antenna has been rein- 
forced to withstand 150 mile winds 


Satistaction guaranteed of your money beck 
Less Mast, List Price $49 95 
Your Cost $1 9.95 
5 f%. ALUMINUM MAST heavy gauge 1%" 


diam. with interlocking end. Slip two sections 
together tor a ten-footer. § sections — 25" 


Each section $1.25 


MOLDED BY-PASS CONDENSERS 
$6.95 


50 Condensers assorted in package 
ee VOLT as 
01 i 

see VOLT 


at me 
Smite 


LAZY H 


PRE-ASSEMBLED 
CO-LATERAL ARRAY 


‘2935 


THE 
DUAL 


mm. SPEAKERS 


breknte! 


paints 


Nw 


best eustity maTiomar 
tadividually Pee 


¢ sracem pmce 


TV CONVERSION kits 


Geet Instatied consisting 

tube, ISdearen vous, 
beaut ul mask, fybeck trans- 
former and width ceil. 


11” Conversion Kit, 

20° Conversion Kit, 

21° Conversion Kit, 

24° Conversion Kit, 

24° Conversion Kit, 

27° Conversion Hit, os sheve, 
27° Kit Contains 00° yoke 


TERMS: 


25% DEPOSIT with order, balance C.0.D. ALL shipments F.0 8. Chicage. ORDERS LE 
CHARGE. CABLE ADDRESS: CONTULASB. These prices supersede ali previously advertised prices, subject te change 


TV Antennas 


10 Element conical 
rugged through 
out 


Only 


Double bay array, with 
stacking bars $7.75 


4 Bay array, with har 
ness and 
bars 


stacking 
$14.95 

6 Element Conical 

Only $2.95 


UHF Antenna Kit 
Includes everything you need 


$39 


DISCOUNT 
on orders § of 
100 tubes or 
more, 6% 01S- 
COUNT en er- 
ders of 50 te 
99 tubes. 


FREE 


$20 list velve 
assortment of 
filter condensers 
with order of 60 
49e or more tubes. 
1.15! 


606 rte 
69 


BOW 
TIE 
REFLECTOR 


UHF Antenne 
Bow tic 
Uitr 


Reflect 


ahigh Gain 
ompletely assembied 


‘SM 50 


$a 45 


HF bow tie antenna with reflector 


3 mast sections 


Jumbo 300 ohm tubular transmission line 
Sealer cap tor UF transmission line, 


Universal mast base 


10D Quality guy wire 


3 screw eye anchors for guy wire 


Guy wire ring 


3 stand off insulators for 300 ohm transmission line 
2 masi stand off insulators for 300 ohm transmission iine 
Hivuetrated instructions for quick, easy esse nbly 


) 
) 
) 
; 
; 
) Sot 
) 
) 
) 
) 
) 


A in one carton tor only $7 


Double bey ar complete 


and matching device tor prope 


bove plus 5 mast sections 
ching $11.7 


RESISTOR KITS 


insulated 4, 
values, 1.8.C. Ohmite, 
100 for 


1 and 2-watt assortment of mest used 
Stackpole, Speer. $2.95 


300 OHM TWIN LEAD 


ad, | 


125 


THAN $5.00-—$1.00 SERVICE 


Write for 
our free 
BARGAIN 
CATALOG 


Regeny 

All channel UHF 
Converter 
Hottest news in 
UHF histery 
The Cadillac of 
UHF converters 


NOW $14.96 net 


Picture tube 
brightener 
5.95 list 
deales cost 
$1.95 


TV Arrow 
ontenne 

te receive UNF, 
VHF, or 
UHF-VHE 
$2.95 


Midget 
Rodor 
Outdoor 

UHF antenna 
$4.77 


Bazooka 
Hottest antenna 


VHF reception 
Durcble and 


Write fe 

our free 
BARGAIN 
CATALOG 


grid of one triode sectior the hori- 
zontal multivibrator where it causes 


2 New Ways e the generated frequency to change as 
e dist nd required to keep in step with the fre- 
to Cure quency of the incoming sync pulses 
eee 


In the horizontal output amplifier, 
a special high voltage, high current 


Angle Genesee’s new chairside cabinet 6CD6G tube is used to meet the neces- 


solves tl sp. and idget conscioi 
) 1¢ space and budget con 48 Sary power requirements in this cir- 


cuit. This includes the horizontal de- 
flection coils, the high-voltage recti- 


audiophile’s equipment housing problem 
to perfection! A proud piece of 

furniture for record player \ ‘ 

tuner, pre-amp, and amplifier fier, and the damper tube. The latter 


tube, a recently developed 6V3, sup- 
And the new A-G corner enclosure : 


som an = ' 

gers ——.. 2 a deflection coils and then converts the 

traditional mahogany or contemporary g oscillatory current that flows after re- 

blonde oak ! See your dealer or write ' trace into useful “B+” voltage which 

us — we'll tell you where. Get the full ’ is added to the voltage delivered by 

details now on these and other A-G cabinets, the power supply. Beneficiaries of this 
designed tor any combination of hi-fi equipment 


boosted voltage include the horizontal 
Replaceable panels permit revision and } .-\ ) output amplifier the vertical oscil- 
expansion of sound system 


lator, and grid number 2 (pin 10) of 
the picture tube. 

Width control is obtained by using 
one winding of the width control coil, 
Lue, aS a Variable inductance to change 


presses oscillation in the horizontal 


ESEE *Home-monic Distortion the loading of the horizontal output 


is o wife's eye-view of transformer T.,, and at the same time, 
unsightly bore wires . I her i ak ig i y ble 
glowing tubes, -naked using the other winding as a variable 


107 NORRIS DRIVE, ROCHESTER 10, NEW YORK emia inductance am Series with the hori 
zontal deflection coils. The inductance 


POT TTTTTTTTTTirrrrryffTTTTe of the width control coil is varied by 


a slug moving out of one winding and 
into the other winding. Thus, when 
SALE! 


the inductance of the winding con- 
nected across the secondary winding 
of the horizontal output transformer 
HS-33 $4.50 each 
HS-23 - $4.00 each 
BRAND NEW 


is maximum, the inductance of the 
winding in series with the horizontal 

TALLEN CO., Inc., Dept. RN 
159 Carlton Avenue, Brooklyn 5, New York 


INTRODUCTION 
TO COLOR TV 
by Koufmen & Thomas 
Complete story on NISC 
color system. Explains 
the color TV receiver cir 
Cuits- how color receiver 
differs from black and 
white, how single and 
triple gun color tubes 
differ from biack and white picture 
tubes. Answers ail questions on 
present day color TV 


day F Rep 


deflection coils is minimum. This con 
dition results in minimum loading of 
the horizontal output transformer Tw, 
by the shunt winding of the width coil, 
and maximum transfer of energy to the 
horizontal deflection coils, resulting 
in increased width. This type width 
control coil provides a constant load on 
the horizontal output transformer and 
results in little or no change in the 
second anode voltage for the picture 
tute as the width control is varied 
Power Supplies. An important as- 
pect in the servicing of any television 
receiver is the ability to trace your 
way through the d.c. distribution sys- 
tem. In radio receivers, the simplicity 
of the circuit permits all the stages to 
feed directly off one “B+” line In 


~~ television sets, however, not all tubes 
TV LEAD-IN ENTRANCE tee 


have same voltage requirements 


For Homes and Trailers and while it is possible to step down 


voltages to a desired value by means 

of voltage divider networks, the power 
Low Cost! wasted in this way can be considera- 
Easy to Install! bie. A more efficient approach is em- 
. : ployed in the 23A1 chassis in the form 
Attractive Appearance Wins Customer of two separate low-voltage power 


Approvall supplies. See Fig. 2. One, labeled the 


Cat. 626 “HV. Rectifier” (V...). develops a volt- 


J age of 280 volts past the filter; the 
For All UHF and VHF Lines! MOSLEY WALL-FEED other, labeled the “L.V Rectifier” 


List Price, $1.26 (Vu.), develops 150 volts past the filter 


$2.10 


480 Canal St... Y.13 N.Y. 


Weather-proof|! 


available at Radio and Television Both systems are relatively indepen- 


Parts Distributors—coast-to-coast dent of each other, although the a.; 
tube, V uses the +280 volts for 


screen grid and the +150 volts for its 


MOSLEY ELECTRONICS, INC. cathode. The picture tube cathode ties 


8622 St. Charles Rock Road St. Louis 14, Missouri into the +150-volt line, the control 


grid connects to the 280-volt line, and 
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TO “LICK” 
THAT NEXT 
JOB, MAKE 
SURE YOU'VE 
GOT WHAT 
IT TAKES! 


XCELITE PR "99" 
Multi-Purpose Kit 


AND! It’s Now Available 
with Detachable Reamer! 
Tops in shops, and “out” on gobs 
of jobs, the “99” has all it takes! 
Contains 13 quick-change nut driv- 
ers and regular and Phillips screw 
dri 
er call 
fitting that husky, man-sized 
Xcelite handle. (Now more 
useful than ever with the new 
Xcelite super hard reamer!) 
and a complete “tool chest” 
you ¢ AN take with yo 
real buy at only $11.95, ke 
our discount 


See Your Xcelite Dealer 
NOW! 


XCELITE, INCORPORATED 


(Formerly 
Park Metalware Co. 
Inc.) 


DEPARTMENT E 


ORCHARD PARK 
NEW YORK 


LOOK TO 


GERMANIUM 


D. you know Radio Receptor Company gives 


Tavs mt attention to Diode 


+ and prompt 
= on many types— 


EH spcciatt JAN types INSIA IN69, IN70, IN81. 


Pi 
TRANSISTORS 


Diffused PNP Junction Transistors 
RR14, RR20, RR21 and RR34 
in production quontities for 

opplications in low level audio 
circuits. Also available 
hermetically sealed 


Seletron & Germanium Division 
RADIO RECEPTOR COMPANY, INC. 
In Rodio & Electronics since 1922 
SALES DEPARTMENT 
| 259 WEST 19th ST., NEW YORK 11 
FACTORIES IN BROOKLYN, N. Y. 


February, 1954 


> 
VV © EXECUTIVES 
®@e * SALESMEN * PUBLIC OFFICIALS 


* POLICEMEN © FIREMEN ® OUTDOOR MEN 
REPORTERS * FIELD INSPECTORS *® DOCTORS © LAWYERS, ETC 


DICTATE (N YOUR 


INVERTERS 


for ch nging your battery current t 
A.C. Amaehea CURRENT 


in your own car!! 


ATR INVERTERS . . . expecielly de- 
signed for operating stenderd 110 volt 
AC. Tepe Recorders, Wire Recorders, 
Dictating Machines end Electric Rezors 
IN YOUR CAR 


gas’ 70 


A VALUABLE TIME SAVER FOR: 
There is an ATR INVERTER  °socvaxtores senor 2 oy te veer’ 
for most applications for 
nverting D.C. V 
(ranging from 6 v« 
to 220 volts OC 
volts AC Speci 
signed for operatin 
Radios, Tape Reco 
Wire Recorders, D 
Machines, Electric Razors 
Record-Changers. Television 
Sets. Amplifiers, Address 
Systems, Radio Test Equir 
ment and most small ele 
trical and electronic devices 
FROM D.C VOLTAGES IN 
AUTOMOBILES, BUSES 
TRUCKS. SHIPS. TRAINS 
PLANES AND IN D< 
DISTRICTS 


Additional informati 


available upon request @wartnous 


SFIELD INSPECTORS 6 INVESTIGATORS ( 
eoocross 

SL Awreles te . 

etxecurives 

erURiC OFF 

@POLICE SQUAD Cans 

eres TRUCKS 

@AMEULANCES 

@ADVERTISING AGENCIES 


OFiSeEmeN & HUNTERS 


O CAMPERS Mare 


NEW 


Now 


C-_— [ + Al 
WRITE FOR NEW FREE LITERATURE 


Su rt Ba \/ NEW moons «= \/ NEW DESIGNS §«\/ NEW LITERATURE 


“A” Bettery Himineters, OC-AC Inverters, Aute Redie Vibrators 


American Teevision 2 Ravio Co. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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For FULL SCALE 
enjoyment 
of your records © 


Model 936HF 


Model 935HF (without base pan $59.95* 


VeM ona 


936u HIGH FIDELITY 
RECORD CHANGER artactnenr 


I Ve ry note on your finest records makes 
its contribution to your pleasure... 
when fully and faithfully reproduced by 
the unmatched V-M 9361IF high fidelity 
Here, for 


is the first automatic, 


record changer attachment. 
your enjoyment, 
5 speed changer specifically designed, 
feature by exclusive feature, to satisfy the 
rigid standards of high fidelity enthusi- 
asts. The beautiful gold and bureundy 
93011F plugs mto the amplifying 


as easily as plugging 


system 


in a lamp, needs 


only a horizontal surface on which to rest. 


WORLD'S LARGEST MANUFACTURER OF PHONO. 
GRAPHS AND RECORD CHANGERS EXCLUSIVELY 

V-M Portable HIGH 

FIDELITY P-A System. 

Includes V-M_ tri-o- 

matic 960 changer, 

V-M 160 8 Watt aom- 

plifier and 10” Jensen 

speaker, in two 

matched cases 


*Slig Atly hig her mn the “ues 


PLEASE MAIL COUPON 


V-M Corporation, Benton Harbor 4, Michigan 
Please send illustrated folder, 
Bring Concert Halls Within Your Walls.” 


AME 


Goadedeasas 


grid number 2 receives its positive 
voltage from the boosted “B A dia- 
gram such as that shown in Fig. 3 can 
be of considerable assistance in track- 
ing down defects in the receiver 
cially when they concern 
d.c. voltages 

Table ] 
sound i.f 
Admiral television receiver 


espe- 
abnormal 


the video and 
alignment procedure of the 
The vari- 
mentioned in 
readily located from 
Also useful, not only for align- 
well, is the 
location diagram, Fig. 5. Unless a man 
deals exclusively with one type of set, 
and very few technicians do, 
chart is one of the 
ice aids available 


U.H.F. Reception 


u.h.f. signals on Ad- 
is accomplished in one 
of two ways: either by the insertion 
of u.h.f. strips for unused v.h.f. strips 
in the turret tuner, or by the addition 
of a continuous tuning type of u.h-f. 
tuner to the standard v.h.f. turret 
tuner. 

The installation of the u.h.f. strips 
is illustrated in Figs. 6A and 6B. First, 
remove a pair of channel coils for an 
unused v.h.f. channel from the turret 
of the TV tuner. For convenience in 
tuning the set, it is suggested that the 
coils removed be adjacent to the coils 
for a v.h.f. channel in operation. Then 
the u.h.f. channel strips are inserted 


contains 


ous slugs and test points 
the chart can be 
Fig. 4 
ment 


but service as tube 


such a 
most useful serv- 


Reception of 
miral receivers 


Fig. 6. Installing u.h.f. strips in a 
turret tuner. (A) Inserting the 5-con 
tact antenna strip. (B) slipping in the 
6-contact oscillator-converter strip. 


in the usual manner, starting with the 
antenna (5 contact) strip first and 
then the oscillator-converter (6 con- 
tact) strip. The oscillator-converter 
strip has a connecting pin extending 
from one end which must be carefully 
fitted into the metal sleeve at the end 
of the antenna strip 


Fig. 5. Tube location chart for the Admiral 23A1 television chassis. 
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“Don’t bother him, Junior. He’s all tied up in a deal with Walter Ashe.” 


HAM GEAR 


JOHNSON MATCH BOX— 
Bandswitching antenna 
coupling system. Model 250-23 
Net $49.85 


JOHNSON 
STANDING 
WAVE RATIO 
BRIDGE. Model 
' 250-24. Net $9.75 


~ - 3 
— Sy ade 


JOHNSON 
SIGNAL SENTRY 
—Phone and 
CW monitor. 
Model 250-25. 
Net $14.70 


wr 


JOHNSON 
VIKING II 
TRANSMITTER KIT 
Net $279.50 


JOHNSON 
VIKING II WIRED 
AND TESTED 
Net $337.00 


No matter how you “figure” it... 
ance is the best, money-saving way to dispose of used (factory 
built) test or communication equipment in exchange for the new 
instrument of your choice. Get your trade-in deal working 
today. Wire, write, phone or use the handy coupon below. 


a “Surprise” Trade-in allow 


ELMAC MOBILE 
RECEIVER. Dual 
conversion, 10 tubes, 
VFO, noise limiter, | 
covers all amateur 
bands 10 through 160 f 
meters plus BC band X ‘ 


X 
Model PMR-6A 
Model PMR-12A 


FIXED OR MOBILE 


For 6 Volts 
For 12 Volts 


NEW ELMAC AF-67 
TRANS.-CITER — 
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There are several precautions to ob- 
serve when installing these’ u.h.f 
trips 
set of u.hf 
channel sti s is to be installed, they 
must not be 


1. If more lan one 


rted adjacent to each 
other 

2. The transmission line from the 
tuner to the antenna terminal board 
should be straight. If any loops exist, 
these should be removed 

4. Handle u.h.f. strips very carefully 
so lead dre and spacing between 
wires and components is not disturbed 
The antenna strip should always be 
inserted first for ease in installation 
and protection against damage to the 
connecting pin 

The continuous u.h.f. tuner is physi- 
cally located directly in front of the 
v.h.f. tuner. See Fig. 7. The channel 
selector and fine tuning control shafts 
for the v.h.f. tuner protrude through 
the hollow channel selector shaft of 
the u.h.f. tuner. Thus, the channel se- 
lector and fine tuning controls of the 
two tuners operate independently of 
each other 

Circuitwise, the u.h.f. tuner appears 
as shown in Fig. 8. The u.h.f. signal is 
coupled to the first tuned line of the 
preselector circuit by a coupling loop 
C'L,. The loop is center-tapped in order 
to provide a balanced 300-ohm input 
The signal from Z,, is transferred to 
the second tuned line Z.. by means of 
coupling loop CL.. To provide the most 
uniform coupling over the entire tun- 
able range, the loop is placed as close 
as possible to the point of current 
maximum. 

Coupling from the second tuned line 
Z.» to the cathode of the 6AM4 mixer 
tube, V,, is provided by coupling loop 
CL,. Tuning is accomplished by means 
of variable condensers 

A Colpitts oscillator, employing a 
6AF4 tube, is used as a local oscil- 
lator. To sustain oscillation, feedback 
is provided by the cathode circuit; the 
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Fig. 8. Schematic diagram of the u.h.f. 
continuous tuner described in the text. 


plate is grounded by condensers C, and 
C,. Two condensers are used to reduce 
lead inductance which would restrict 
oscillation at the high end of the u.h.f 
band. The r.f. choke, L,, is effectively 
the load for the 6AF4 tube and keeps 
the cathode at an r.f. potential above 
chassis ground. The oscillator fre- 
quency is varied by tuning line Z 
with condenser TC,. Condenser TC, is 
ganged to preselector condensers TC: 
and TC,. 

For tracking purposes, a low-fre 


Fig. 7. Combination turret-type v.h.f. and continuous-type u.h.f. tuner 
used by Admiral; the v.h.f. tuner is in the rear, u.h.f. in the front. 
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quency trimmer is used to set the 
local oscillator on channel 14 fre- 
quency. This trimmer is adjustable ex- 
ternally from the rear of the tuner. A 
high-frequency tracking fin is located 
near the tuning condenser plates 
(TC,) and is set on channel 83 fre- 
quency In later production tuners, 
the high-frequency tracking fin is re- 
placed by a trimmer, which is adjust- 
ed at the factory externally the 
as the low-frequency tracking 
mer 
The mixer 

ode connected 


same 
trim- 


uses a special u.h.f. tri- 
as a grounded-grid am- 
plifier. The 6AM4 tube is designed 
with low interelectrode capacitances 
and multiple grid pin connections to 
reduce lead inductance in the tube. 
The control grid and the multiple pin 
connections, spaced around the tube 
serve as a shield between plate 
and cathode. In addition to this, any 
energy fed back to the cathode is out- 
of-phase and oscillation will not occur. 

Coupling loop CL, and condenser C; 
feed the u.h.f. signal and oscillator in- 
jection voltages to the cathode of the 
mixer stage. C, and R, provide cathode 
bias. The two voltages mix within the 
6AM4 tube and the resultant fre- 
quency appearing in the plate circuit 
is that of channel 5 or channel 6 
(v.h.f., 76 me. to 88 mc.). Transformer 
T, and the mixer tube plate-to-ground 
capacity resonate at this first conver- 
sion frequency to form the mixer plate 
load impedance. A balanced 300-ohm 
output impedance is also provided by 
tapped transformer T,. The d.c. block- 
ing is accomplished by coupling con- 
densers C, and C,. Proper matching to 
the v.h.f. antenna is furnished for ap- 
proximately 12 me., so that either 
channel 5 or 6 can be used to receive 
the output of the u.h.f. tuner. 

There are three series of chassis in 
the Admiral 1954 line. One of these, 
the 23 was described in this 
article. The second, the 22 series, dif- 
fers principally from the 23 series in 
the design of the horizontal deflection 
system. Furthermore, because of this 
difference, the 22 chassis re- 
only one low-voltage rectifier 
whereas the 23 series two. The 
third series of chassis is the 19 series 
and this is quite different from either 
of the other two. For one thing, i 
possesses 19 vacuum tubes against 
and 23 for the 
differences include 
video Lf. band- 
pass, use of the synchroguide a.f.c. 
system, a modified a.g.c. system, and a 
simpler sound system. All series, how- 
ever, are available with the u.hf. 
tuner, if desired 

All Admiral 
vhf 


base 


series, 


series 
quires 


uses 


for the 22 
Other 
somewhat 


series 
series 


narrower 


u.h.f.- 
with 


combination 

come equipped 
two antennas; one for u.h.f. 
and v.hf. The v.h.f. built-in 
antenna is connected to the two lower 
antenna terminals at the top rear of 
the high-voltage and the u.h.f. 
antenna is connected to the two upper 
terminals If 
properly 


receivers 
built-in 
one for 


cage, 
the set is positioned 
may not 

i 


external antennas 


be required 


Mac's Service Shop 


(Continued from page 74) 


in the past that worked 
This unit here, however, is representa- 
tive of several new ali-electronic re- 
mote controls that are being placed on 
the market by various manufacturers 
at this time; and these new units have 
several things to recommend them. In 
the first place, they can be installed 
easily and quickly and do not interfere 
with the normal operation of the re- 
ceiver. It is a well-known fact that 
you can do a better job of adjusting a 
picture from the viewing position. 
That is proved by the wide use of that 
earliest form of remote control: a wife 
in her easy chair instructing her hus- 
band at the set exactly how to set the 
volume and contrast controls. Unless 
you are a contortionist, it is practi- 
cally impossible to set the controls on 
the set without blocking the view of 
some of the watchers. Finally, a re- 
mote control unit fits in beautifully 
with the radio-phonograph-TV custom 
installations that are becoming so pop- 
ular these days. 

“I have been thinking these control 
units would be a good item for small 
shops such as ours to stock and sell,” 
Mac said musingly. “They are small 
and take up very little room. Every 
owner of a set we repair is a potential 
customer. We have the jump on an 
ordinary store because only a service 
technician is in a position to install 
them. 

‘A technician friend of mine reports 
a kind of sneaky but effective way he 
has of selling them. When he has to 
remove a tuner and send it in for re- 
pair, he temporarily installs one of 
these units so the set can be used 
while the tuner is away. He says not 
a single set owner so far has let him 
remove the remote control when the 
repaired tuner is returned.” 

“Say, I think I know another use for 
that remote control unit,” Barney ex- 
claimed. “Suppose I run the output of 
that coax line through a blocking con- 
denser into the antenna connections 
on my communications receiver tuned 
to twenty-one megacycles. Then a 
short piece of twin-lead, run through 
a high-pass filter to the tuner’s an- 
tenna terminals ought to make a 
dandy probe for detecting TVI-causing 
harmonics leaking out of any trans- 
mitter. The receiver's S-meter would 
show instantly any change in the 
strength of those harmonics.” 

“It would probably work,” Mac said 
with a grin; “but you remind me of a 
guy who can't watch a steam shovel at 
work without thinking how he 
could use it to dig his garden 
tatoes.” 


pretty well. 


about 
po- 


the 
red- 
elbow. 


wandered across to 
bench and picked up a large 
backed book lying by Mac's 
“What's this?” he asked. 
“Handle that with 
warned. “I had a heck of 
rowing that copy. It 
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director of 
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and chairman, 
service committee, 


RETMA 


says: 


.@ product as complex 
as a television receiver 
cannot possibly be 
maintained satisfactorily 
without timely, under- 
standable and helpful 
service information. 

.it is only through the 
efforts of the experts in the 
field, like yourself, that 
servicemen can expect a 
steady flow of all-inclusive 
service information. 


“We have found your 
publications to be 
consistently high in 
quolity and integrity. 
We particularly single 
out your current Parts 
Replacement Information 
program as a service 

to the industry."’ 
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formation RC 
when they seeking approval of 
their color television system.” 

“What kind of information?” 

“Just about any sort you can think 
of, from detailed engineering descrip- 
tion of the apparatus used in trans- 
mitters and receivers to purely per- 
sonal opinions of the observers.” 

“I've read a lot about tele- 
vision,” Barney remarked, “but I have 
never seen anything about how color 
receivers are going to compare with 
black and white sets in fringe areas 
How will color affected 
by things like adjacent channel inter- 
ference and noise?” 

Mac took the book from Barney and 
flipped the pages to a section near the 
center. “Ah, here we are,” he said. 
“Color and monochrome sets are about 
equally susceptible to co-channel in- 
terference and to lower adjacent chan- 
nel interference. Color though 
are a little more disturbed by upper 
adjacent channel interference. Color 
reception, too, is a little more 
ceptible than monochrome to random 
However when the 
the impulse type, 
by an electric razor, one 
ception is not bothered any more 
the other. And for 
might add_ that 
multi-path reception 

interfered a trifle 
enjoyment of color reception. The im- 
portant thing is, however, that in ev- 
ery comparison of the effect of inter- 
and black and white 
difference was slight.” 
must be a pretty 
Barney conceded, “but let’s 
give it one more acid test. See if it 
can answer the same disturbing 
when I try 
What 


‘A presented to the FCC 


were 


color 


reception be 


sets 


sus- 
noise noise is of 
such as is produced 
type of re- 
than 
measure, I 
de« ided 
‘ghosts’ to you 
with the 


good 


observers 


more 


ference on colot 
receivers, the 
*That 


repo! tng 


complete 


ques- 
tion everyone 
to talk about 
color is the snow?” 

A slow grin spread Mac’s 
wrinkled face. “I know the answer,” 
he said, “but I must confess I did not 
find it in the book. I thought I knew 
what color it would be, but I was not 
sure; so when everyone out here in 
the fringe kept asking the 
same question, I wrote to RCA and 
them. They came right back 
with a telegram, which made me feel 
that I was getting serious considera- 
tion of a rather silly question; but 
now we have an authoritative answer 
right from the horse’s mouth 

“As we might have suspected, snow 
on color television can be, and is, any 
through the whole spectrum 
Since it is a manifestation of random 
affects the 
others: and this results in 
the snow’s appearing as multi-hued 
sparkles of light.” 


pops at me 
color television 


across 


area 


asked 


color 


noise, it color 


well 


circultsS as 
as the 


relief 
question, but I'm 
answered it. You 
awful thing it was 
doing to my ego to 


Barney heaved a big sigh of 
“It may be a 
glad 
can't imagine the 


silly 
surely they 
have to say, ‘I 
don't know,’ every time someone 
about the 


asked 
color of the Now I'll 
just snap, ‘It’s’. technicolored, of 
course!’ ” 30 


snow 
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transmitted, the white portion serves to 
allow color brightness adjustment. On 
the color test pattern the relative in- 
tensity of each primary color, not the 
hue, is dependent on the color contrast 
control setting As a check on this 
adjustment observe the yellow portion 
of the test pattern to find any unbal- 
ance in the color contrast control set- 
ting. To sum up, the brightness con- 
trols are balanced out to obtain white, 
and the contrast controls are set for 
relatively equal color intensity and the 
correct shade of vellow 


Tri-color Tube Adjustments 


Single gun color picture tubes are 
not much more difficult to adjust than 
ordinary picture tubes, therefore, this 
discussion is limited to the tri-color 
tube and its equivalents 

On any color tube the conventional 
adjustments for vertical linearity 
height, width, and horizontal linearity 
are the first steps towards obtaining a 
picture. All these adjustments can be 
made by electrical controls on the 
chassis, without affecting the position- 
ing of any of the components on the 
picture tube. In color TV the linear- 
ity, height, and width must be much 
better than in monochrome receivers 
and these adjustments should be made 
carefully and precisely. In addition to 
the conventional adjustments, a num- 
ber of special color controls and set- 
tings are required at the tri-color tube 
One type of adjustment is the physical 
placement and setting of the various 
components around the neck of the 
tube; the second series of adjustments 
are electrical controls for the opera- 
tion of the tube 

In Fig. 7 are shown the various com- 
ponents mounted on the RCA tri-color 
tube. The purity coil assembly is placed 
next to the tube socket his asse mbly 
consists of three parts the outer 
shield, which is a magnetic shield and 
is usually grounded; the purity coil it 
self (shaded portion); and_ three 
threaded magnets. These three mag- 
nets are spaced 120 degrees apart and 
hould be located directly over each of 
the three electron guns. Before start- 
ing the adjustment procedure, set all 
three brightness controls for zero 


brightness, set the convergence and 


Fig. 7. Tri-color picture tube setup. 
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2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock-mounted), cathode 
follower output, fully shielded, aluminum chassis, self-powered. $164.50 
Model 70-RT, same as Model 50-R, but including tone controls, phono 
graph preamplifier-equalizer, and loudness balance control. $184.50 


rsver 90-Watt Amplifier “3° 


@ Truly the world’s finest all-triode amplifier, yet moderately priced. 
100-watt peaks! Less than 1% distortion at 50 watts (.08 at 10 watts.) 
IM distortion below at 50 watts. Uniform response within .1 db from 
20 to 20,000 cycles; | db, 5 to 100,000 cycles. Hum and noise more than 
96 db below full output. Quality components throughout. $159.50 
j ghtly higher w j Rock 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y. 


focus controls at their center positions 


94.000 noc nc: 
tralizing coil controls for zero nt. 
¢ NEED MAINTENANCE! Unscrew the cate ener ligne sige 


purity coil assembly to provide mini- 
Make frequency and FM deviation checks on unlimited mum field. With high voltage on, ad- 
just each of the brightness controls to 
numbers of channels with just these 2 meters! obtain a raster. Next. connect a sig- 
nal, monochrome or color, and adjust 
the focus controls to get focus over the 
entire screen Check height, width, 
linearity, etc. as in monochrome re- 
ceivers without regard to color 
To adjust for color purity cut the 
blue and green guns off, remove the 
test signal, and rotate the purity coil 
while adjusting the current through it 
until the center of the screen shows a 
uniform red pattern. The position of 
the deflection yoke along the neck of 
the tube will have a great effect on 


the purity of the red field along the 
FREQUENCY METER LAMPKIN 205 edges. Another adjustment to be made 


FM MODULATION METER for edge purity is the amplitude and 
mitters from 0.1 to 175 me. Gives Direct indication of peak voice devia- direction of current through the large 
readings of percent error from — tion, 0-25 ke positive or negative. Tun- field neutralizing coil. When the op- 
frequencies. Acts os precision able 25-200 mc. in one band. Doubles timum red field is obtained, check the 
signal generator for receiver final aa ae fe } 1 
alignment. as relative field-strength meter. Built-in green and blue fields next. It may be 
CESS! to touch up some of the pre- 
, speaker. Jack for oscilloscope. necessary I 
PORTABLE — Width less than 13”... P vious adjustments for best results on 
weight less than 14 Ibs., each. 


all the three colors Recentering of 

MEET FCC REQUIREMENTS—for mobile- LAMPKIN LABORATORIES, INC. the raster may also be necessary afte 

pentyl the purity adjustments To adjust the 
BRADENTON, FLORIDA ide . 

Without obligation, please send me three beam positioning magnets, a dot 


LAMPKIN 105-B MICROMETER 


Uses one crystal to measure all trans- 


service checks 


For low prices...and technical data... 


mail coupon today! data on Lampkin meters pattern generator is helpful. The posi- 
tion of each magnet is set so as to 
produce a small equilateral triangle 
Street- — made up of three adjoining color dots 
Each magnet also affects the position 
ing of the other two beams so that a 


New 1954 Edition Covers All number of touch-up adjustments may 


Name 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 
_— a» B0800 ne 


For Values You Know Latest Developments, al necessary “ae d . data ila 
" voitage is set so that three color dots 
Check These from Including UHF and Color TV! jear the center of the screen are clear- 


ly visible. After they have been brought 
$$ HARIO $$ TELEVISION to an equilateral triangle, the conver- 
. gence control can be reset to produce 

pote . ascertain 420 MC RADIOPHONE : a white spot at the center 
Our ‘eanys to fol _—— ! SERVICING The d.c. convergence and focus con- 
 anane anal ; be Whites @. Guiteen trol should be set for best convergence 
j and focus at the center, while the dy- 
All New! 2nd Get @ brand-nev e mplete namic convergence and focus controls 
Power Supply Kit Revised Edition f TV installation, ma are adjusted for best over-all focus and 
Supplies 


Supplies 24 Vo AC fi TRANSISTORS Sar Gees aiktae ameaamemen tar Gn convergence. Each setting of the con- 


m la revert, uF a ers ' vergence control may require a touch- 

semen COLOR sien sinmaitiad tur Guaday salanetee up of its corresponding focus control 

CONDENSERS UHF ond LATEST PiP cern ae int what and vice versa, When it is possible to 

anes. (92 mt & 2 TV CIRCUITS wathemuticnt knewhelve tected? | Obtain optimum convergence and focus 

cote caer ' of TV receivers. | all over the screen by merely setting 

wenn ] tiene hers, converters and antennae. Separet the d.c. controls, the dynamic controls 
an ee. © sate : r the f time . oa have been properly adjusted 

Brond New POWER TRANSFORMERS i When all the adjustments have been 

O cy, primar ¢ gg mage Rn th ind alignmet satisfactorily made, examine the pic- 

ali fringe § ” tment hue ine = ture critically, with a signal, without 


SPLINED TUNING KNOB—only 59¢ ec. the ¢ , vet tefects are clas a signal, and with each single gun 
aang operating alone. It may well happen 


CERAMIC 


SPECIAL VALUE 
rune « 


usa ACOMN 


har a t we have it. Fits BC-453 woesawre & ' af 


iN 


oe $17.95 


wrrene new 4 for $1.00 


cat ' pats 
10 DAYS FREE that after other adjustments are made, 


USE IT 
spon below brings you ‘Teles Serviet? rree the color purity is off and each of the 
for 10 da wit t I at Mail itt NOW 


<> Gp Gp Gp GD Ge OD OD Oe 2 & @ & &® purity adjustments must be reset. Cen- 
“ 


PRENTICE-HALL, INC., Dept. R-RTN-254 tering, width, or height may also be 
70 Fifth Ave., New York 11, N.Y. - . i 
oe dak She Se eee? Gan ene. Odinsidin off, requiring further adjustment 


es on BB Ry Ry Setting up a tri-color tube for cor- 


ai 


SCOPE TRANSFORMERS—$2.95 
' m0 HO eve 
ne ‘ ma 10 KV ine 


MORE CASH for your equipment! No haggling 
Get what i want Write today! 
Write for FREE Surplus Catalog 


All shipments F.0.8. warehouse 


HARJO SALES CO. °;:' 


4109 Burbank Biva Burbank, Calif 


?. ©. Box 1187, Magnolia Park Sta 
Cable: Harjo Prone: ROckwell 92414 


rect color reproduction is not a simple, 


five minute job, but requires time, 


patience, and know-how. A complete, 


detailed article could be written about 
purity adjustments alone or about the 
ST Tr 
SAVE! Send $8.98 with this esate operation of the dynamic convergence 


and we'll pay postage and packing circuits. This article only furnishes 


RADIO & TELEVISION NEWS 


— 


CREI prepares you 


quickly for 


success In 


The future is in your hands! 


The signs are plain as to the future of the trained men in the electronics 


industry. It is a tremendous industry, and 


at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 


a trained and untrained applicant, the trained man will get the job 


biggest problem is to decide on 


CREI Home Study... 
The Quick Way to Get There. 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI inStructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CRE! Training. 


CREI prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


courses are 


Your 


and begin the best possible training program. 


good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.: 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System ; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


 6—-— Benefits Felt 
s _—s*Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 


BM BROADCASTING 
TELEVISION 

BM MANUFACTURING 

COMMUNICATIONS 

BM SERVICING 


BM ALRONAUTICAL 
ELECTRONICS 


CRE! also offers 
Resident Instruction 


at the same high technical level— 
day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 


INFORMATION FOR VETERANS 


| If you were discharged after June 27, 1950 let the 


new G. 1. Bill of Rights help you obtam resident 
instruction. Check the coupon for full informauon, 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic clec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book - 
let right now. We'll promptly send your 
copy. The your 
future — 1s 


rest 
up to you, 


MAIL COUPON TODAY 


———- 
eeecraeemice 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 112-A, 3224 16th St, N.W., Washington 10, D. C 


Send booklet 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An A 


Your Future in the New World 


f Electror 
CHECK V. FM & Advanced AM 

FIELD OF J) — Practical Radio | 

GREATEST Broadcast Rad 

INTEREST f 
Name 


sctical Telev 
redited Technical stitute e Founded in 1927 


3224 16th Street, N.W. Washington 10, D.C. 


February, 1954 


HARVEY 


for Civilian Defense 
COMMUNICATION 
EQUIPMENT of 


GONSET 


“COMMUNICATOR” 


A complete two-way station 
for 2 meter band operation 
Suitable for mobile or fixed 
location use. Receiver is a 
sensitive superheterodyne 
with built-in noise clipper 
circuit and 6BQ7 Coscode rf 
stage. Transmitter uses 2E26 in 
final 15 wetts input. Employs 
8 mc. crystals for stability, 
and has a ronge of over 100 
miles. Operates on either 110 volts AC or 6 volts 
DC. Weight approx. 16 pounds 
Complete with Tubes (less crystal 
and microphone) 


$209.50 
Deluxe Model. Ail features as above, plus: 
earphone jack, built-in adjustable squelch, 
and new ventilated cabinet. $229.50 


Deluxe 
Transmitter 
Kit ~ 
JOHNSON 
VIKING Il 


Every desirable feature hos been included in this 

outstanding transmitter, BAND-SWITCHING to oll 

amateur bands, from 160 through 10 meters 

TV! suppression 100% AM modulation os 

PARALLEL OUTPUT 6146 tubes PUSH-PULL 

807 MODULATORS. Supplied complete with pre 

punched § chossis copper.ploted steel cabinet, 

tubes, hardwore, assembly instructions, and all 

necessary ports and components 

Viking tl complete with 
and oir tested 

Viking VFO Kit 

VFO Kit—wired and tested (with tubes) 

Viking Mobile Kit, up to 60 Watts input 

Viking Low Poss Filter, 4 section, 75 DB 
Att., handles o KW 

Viking TV! Kit, everything to TV! suppress 
the Viking | 


100 WATTS ON PHONE 
130 WATTS ON CW 


tubes, wired 


The NEW 
NATIONAL 
NC-88 
Receiver 


Covers 540 kes to 40 mes, 

with illuminated calibrated bond 

spread scales for 80, 40, 20, and 10 

meter bonds. Hos tuned RF stage, two IF stages, 
and two high fidelity audio stoges, with phono 
input ond tone control provided with byilt-in 
trimmer, seporate high fre 
quency oscillator, gain control, noise limiter, AVC, 
and send receiver switch 


Complete with tubes $] 1995 


Generous Trade-in Allowances 
Made for All Equipment 


speoker antenna 


headphone jock, 


Visit the Harvey AUDIOtorium 


See, hear, and compare sound equipment from 
the largest selection available anywhere 


NOTE: Prices Net, F.0.8., N.Y.C. 
Subject to change without notice 


Harvey 


RADIO COMPANY, INC 
103 W. 43rd $t., N.Y. 36. N.Y. * JU 2-1500 


the basic data which will permit the 
service technician to undertake a color 
installation. Obviously a great deal 
more information will be required. 

At the present stage of color tele- 
vision receiver development, the initial 
adjustment of many of the color cir- 
cuits will be time consuming and ex- 
tremely subjective. The adjustment of 
the voltages to the set of first anodes, 
for example, which is necessary to ef- 
fect a proper gray scale for the mono- 
chrome image, is time consuming 
because the settings must be made for 
various beam currents so that the 


black-and-white picture will not be 
color tinted. Also, the color hues that 
the service technician adjusts for may 
not be the ones the customer thinks 
are natural. 

A great deal more experience in 
color adjustments, receiver alignment, 
and installation procedure is required 
before a hard and fast method of set- 
ting up a color receiver can be evolved. 
However, many simplifications in ad- 
justments, automatic control circuits, 
and new service aids eventually make 
the color TV receiver much easier to 
install. i) 


CITIZENS BAND TRANSCEIVER AVAILABLE 


HE TV, radio, and electronics division 

of Stewart-Warner Corporation, Chi- 
cago has been granted an FCC class B 
radio telephone-type approval on its new 
“Portafone” transceiver. 

Operating in the Citizens band at a 
fixed frequency of 465 me., the new 
transceiver may be operated as a porta- 
ble station when used with a battery 
pack or as a fixed central station by 

necting it to a special power pack 
designed to plug into any 115-volt, 60- 
cycle a.c. outlet. It may also be used in 
a car by plugging a special adapter into 
the cigarette lighter socket of the ecar’s 
instrument panel. 

The “Portafone” requires an FCC sta- 
tion license, but not an operator’s license. 
It is sold in pairs. Each instrument 
weighs 28 ounces. The case measures 
101%” long with a 6'6” antenna. 

The elements of the two-tube super- 
regenerative receiver are reconnected by 
the “press-to-talk” switch so that the 
unit operates as a two-tube transmitter. 
Transmission is set at 465 me. Stability 
of the unit is such that there is a drift 
of less than > .5% over the temperature 
range of 0 to 125 degrees F and from 
0 to 100% humidity with the “B” bat- 
tery voltage change from 130 to 90 volts 
and the filament voltage change from 
7 to 5.2 volts. This ludes 500 ke. of 
a frequency-modulated component which 


is inherent in the unit when it is modu- 
lated at maximum. Stability of the 
receiver is the same as that of the 
transmitter. 

All components used in the unit are 
operated at 50 per-cent of their maxi- 
mt ratings or less with most being 
operated at about 20-per-cent of maxi- 
mum. All of the parts which normally 
require replacement are standard and 
are available through jobbers. Trans- 
mitter adjustmen however, must be 
made by an FCC licensed operator of 
the proper rating. 

The unit normally delivers a power 
of 500 milliwatts. Audio output is about 
15 milliwatts as measured into a 600- 
ohm earphone. Sensitivity of the receiver 
is about 12 microvolts (absolute) for a 
readable signal. 

Under a condition of 10 per-cent 
transmit time and 90 per-cent receive 
time, the battery pack gives a life of 
about 10 hours with a recovery of an 
additional life of some 5 hours after 
the battery rests 24 hours. The unit 
includes an indicator light which shows 
whether the voltage of the pack is suf- 
i it te provide “on frequency” trans- 
mission. 

The new Model 73 will be distributed 
through major parts jobbers which have 
special industrial electronics depart- 
ments, —) 


(Left) The central station power pack, shown with the Stewart-Warner “Portafone.” 
permits operation of the unit from a fixed location. The power pack. plugged into 
a 115-volt, 60-cycle a.c. outlet, permits use of the unit without a battery pack. 


(Right) Internal view of the “Portafone.” 


The use of printed circuits makes pos- 


sible the required compactness and light weight. A glow lamp in the antenna base 
indicates the battery reserve. The battery pack can be worn strapped to the waist. 


RADIO & TELEVISION NEWS 


@ According to William Vaughn of Vaughn Motor Company, Lynchburg, 
Virginia The G-E Field Clinics have helped us solve our TV service 
problems—and thanks to the clinics held by G-E tield engineers—we keep up 
to the minute on all the latest service aids.” 


Left to right — C. R. Lewis, Alex A. Driskill and William Vaughn discuss TV service 


G-E FIELD CLINICS 


demonstrate up-to-the-minute service methods 


General Electric Field Clinics are Open 
to All TV Servicemen—Without Charge 


@ Efficient TV service operation is becoming more and more 
important. Successful dealers coast to coast are enthusiastic 
about the value of the G-E Field Clinics. They show you new 
ways to increase the efficiency of your Service Department. 
They demonstrate the latest and easiest ways to diagnose and 
correct TV troubles—with special emphasis on UHP. They 4 ceweRar GP erecraic 
answer your questions on all phases of TV service. 
Get in touch with the Service Manager at your G-E TV dis- 


tributor’s. Sign up for the next G-E Field Clinic in your area. © The latest edition of the G-E Service Guide is a vital 
‘ reference manual, Order your copies today at $1.25 each 
General Electric Company, Radio & 1V Department, Syracuse, N. Y. through your General Electric TV Distributor, 


Gu CAR jp. fou confutence 20 —. 
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FR PDA A AAA AAD AAA AA ASA AAI AE 
= SPECIAL! 


20 LBS. of 
ASSORTED 


Peeereeees. 


SPECIAL THIS MONTH ONLY!!* 
, $3.49% 


BRAND NEW! 
JAN! BOXED! 


Bs EQUIPMENT Ay 


EXCELLENT 
RECEIVERS USED 
190 to 550 KC $29.95 
jto 6 MC 
6 to 9 MC 


a 
Eig? 


s hohe* hahahoheteheheheheheheheheh:t t-hebrhebviohehel 
peewee eeeeereles. 


* 
= 


5.95 (as is) $13.95 


VRANSMITTERS 
eA 8 21103 
pot “7 53 MC 
HC 458 53to7 MO 
HuC 459-7 to 9.1 Me 
#1 15 ARC 5 500 to #00 KC 


* ADDITIONAL EQUIPMENT 
FBC 456 Modulator 
PKC 450 Control Box (3 Receiver) 1.49 
EBC 451 Control Box (Transmitter) 1.29 
BC 442 Relay Unit (ANT) 
pe tues PL1A7, 148, 151, 152, 153, 
154, 156 ACH 
+; lexibie Shatting with gear to fit 
tecenvers 
3 Recewer Rack 
2 Transmitter Rack 
inaie Transmitter Rack 
DM 345 Dynamotor tor Command Set 
Se nouns for Above Racks 


PERE ESE 


Meter 


LiMiTED 


fac- -221 aoe wakes 


Real eniee t = A rity 


' * o 
These Sroquoney Meters are factory trea pod. checked 
for frequency alianment and GUARANTEE 


T9/APQ-2 
RADAR TRANSMITTER 
80 115 V 400.260.26 VDC 


Designed primarily for air- 
craft operation 


new: $19.95 


AS-65/APQ-2 ANTENNA aAsev. FOR anys 
COMPLETE—BRAND NEW. 


HEADSETS 


BRAND 
$465 


* 
* 
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* 
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ipedance. BRAND NEW 

“is, cord and PLS4 
5.65 

CD-307A Cords. 6 ft NEW 

H-16/U high impedance 

ing unite 

HS.16 high impedance used 


TELEGRAPH KEYS 
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Includes two 


_ 
se 
se 

vo 


SPECIAL! 


Henry 60 ri 
oh LIMITED Quan. 
TITY OF THESE 

CHOKES 


$1.95 


MINIMUM ORDER $2. 00 


Immediate Delivery Send 26% deposit o 
ders All shipments FO wyvc (s_Y c 
add sales tax to your remittance.) 


PLATT ELECTRONICS CORP. 
Dept. A, 489 Broome St., N. Y. 13, N. Y. 
PHONES: WO 4-0827 and WO 4-0828 
RRA KKE 
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International Short-Wave 


(Continued from page 102) 


Noted to North America 0000-0100 
JOB2, 7.18, and JOA3, 9.695. 

Morgan, Calif.) JKI2, 9.655, is 
after 0200 sign-off of Ra- 
with Japanese Home Serv- 
4.86, AFRS, Tokyo, is noted 
at weak level around 0700. (Morgan, 
Calif.) Tokyo noted on 9.535 at 0100- 
0200 with music and phone talk, irregu- 
larly; formerly was on 9.555; fair level. 
JOB, 7.18, and JOA3, 9.695, noted at 
good level at 0925 beamed to China. 
(Balbi, Calif.) JOB2, 7.180, heard to 
Europe 1400-1500; announces 9.695 as 
parallel, (Pearce, England) 

Kuwait Radio Kuwait officials say 
the station is scheduled on 5.000 in 
Arabic 1200-1500 with 1 kw.; will in- 
stall a new station of 25 to 50 kw. soon, 
but didn't say if would be s.w. or not. 
(Scheiner, N. J.) 

Liberia ELBC, 6.024A, Monrovia, 
noted 1752 with popular music, weak 
level. (Cox, Dela.) Closedown is 1845. 

Libya Forces Broadcasting Service, 
Benghazi, sent QSL card for broad- 
casts on 4.782, 4.965; said has two test 
transmitters, of 500 and 700 watts, us- 
ing transmitter Type BC690's, antenna 
half-wave dipole; further reports wel- 
Heard on 4.785A to 1600 close- 
down, when said would open again 
2330; signature tune had bugles, is not 
National Anthem. (Pearce, England) 

Malaya BFEBS, Singapore, noted 
on 11.82 at 0515 with news, music. 
(Sanderson, Australia). And in Calif. 
0730; 9.69 is fair at that time. (Balbi) 
With news on 11.82 at 0415, when an- 
nounced use of 15.435, 11.820, 7.120, 
6.110. (Ballou, Calif.) Kuala Lumpur, 
6.025, heard with organ recital at 0430; 
at times a station on 3.330A seems par- 
allel. (Saylor, Va.) 

Mexvico—XEBR, 11.820, Hermosillo, 
has sports news in Spanish 1600. (Ka- 
han, Calif.) 

Mozambique 
noted 
3.48A 


over 

(Stein 
in the 
dio Moscou 
ice; JKL, 


clear, 


comed 


Lourenco 
signing on in English 2300 on 
and 4.916A; 3.48A fades out 
rapidly after 2315, and 4.916A after 
2330; is heard sometimes on 11.764A 
after 0030. (Morgan, Balbi, Calif.) The 
4916A channel noted around 1450. 
CR7BV, near 4.780, heard 1242 in 
Portuguese, call after chimes 1300. 
(Pearce, England) 

New Zealand —Z1.19 is call of Radio 
New Zealand's new channel on 11.830, 
fair around 2300, with ZL4, 15.280, par- 
allel. (Niblack, Ind.) Used from 1800. 
(Collett, N. Z.) Noted on 9.52, 9.62 
around 0200-0545A. (Sawyer, Ont.) 

Northern Rhodesia—-Central African 
Broadcasting Station, 4.826, Lusaka, 
tuned 1245 with music and announce- 
ments in native African dialect; usual- 
lv relays BBC news 1300. (Pearce, 
England) 

Pakistan 


Marques 


Radio Pakistan, 17.710, 
noted with news 0330; with news at 
slow speed 1310-1330 on 6.235, 7.010; 
heard on 7.010 with news 1545. (Pearce, 
England) Closing on 7.010 at 1615 


(Campbell, Pa.) News 
17.770. (Sanderson, 
in native on 9.484 around 0900, with 
English news 1015-1030. (Saylor, Va.) 
Noted on 6.235 at 1510 with news com- 
mentary. (Bellington, N. Y.) 

Panama HOLA, 9.505 
1648 tune-in with English 
other English session 1700 
announced Radio Aftlantico. (Belling- 
ton, N. Y.) HOF7, 9.685, Ondas Popu- 
lar, noted at weak to fair level in Span- 
ish 2010. (Cox, Dela.) And around O800 
Radio Miramir, 6.031, 0555 
(Stark, Texas) 

Peru--OAX4R, 15.150A, Radio Na- 
cional, Lima, has news in English daily 
1315-1330; and now announces this as 
in “Overseas Services.” (Niblack, Ind.) 

Philippines The new VOA relay 
channel! 11.700 is fair to 1500 sign-off 
(Balbi, Morgan, Calif.) DYH4, 6.055, 
Silliman University, Dumaguete City, 
is scheduled 0500-0830. soon will test 
on 3.277. (Radio Australia) DZH7, 9.73, 
and DZH2, 9.64, are strong around 
0500. (Ishikawa, Japan) DZH9, 11.855, 
Manila, heard announcing for FEBC in 
English 2015; DZH7, 9.730, noted in 
English 1945, Japanese 2000. (NNRC) 

Portuguese India-- Radio Goa, 9.610, 
noted 1100 with “Catholic Hour” in 
English. (Pearce, England) 

Roumania Bucharest has been 
heard on new 5.990 opening 2200 with 
English to North America; still on the 
air 2331. (Bellington, N. Y.) Heard in 
Sweden 1200-1730 on this channel. (Ra- 
dio Sweden) 

Saudi-Arabia Djeddah noted on 
7.095A at 2335 with news in Arabic, 
fair level in Dela. (Cox) On 11.95A in 
Japan from 2300-0205. (Japanese Short 
Wave Club) 

South Africa—Springbok Radio, Jo- 
hannesburg, is heard in Ireland on 
3.356A around 1330 when amateur and 
CWQRM permit (Radio Amateur 
Londen) Cape Town, 4.892A, noted 
from 2345 sign-on; news in Afrikaans 
2400. (Cox, Dela.) 

South Korea— Radio Pusan, 2.510, is 
heard in Korean 0430; Radio Seoul, 
9.555, is noted from 0400. (Hardwick, 
N. Z., via Malmo-DX-aren, Sweden) 
The Pusan 7.935A channel has English 
0430-0500, announces “Voice of Free 
Korea.’ (Cushen, N. Z.) 

Spain Madrid, 9.363A, noted with 
English for Europe 1515-1545, news, 
music. (Zerosh, Pa.) Heard on 15.626 
at 1110 tune-in when had program for 
Spanish seamen to 1818; re-opened 
1126 to Canary Islands, closed 1150 
with march: good level in N. C. (Fer- 
guson) Malaga, 6.180, noted 1800 
(Pearce, England) Radio Falange de 
Valladolid, 6.997A, noted 1445 with 
classical music; Radio S.E.U., 7.140A, 
is fair to good around 1535: Radio 
Murcia, 7.104A, noted 1541 with over- 
ture, fair level. (Cox, Dela.) FET5, 
Leon, has been heard on 6.840A to 1800 
sign-off. (Radio Sweden) 

Surinam Paramaribo, 5.758, noted 
closing in Dutch 2100. (Roberts, Conn.) 

Sweden Radio Sweden, 6.065, noted 
with English for Canada 1930-2000. (F 
Gates, Heard to Eastern North 


noted 0200 on 
Australia) Heard 


noted 
started an- 
good level; 


Colon 


opens 


Conn.) 
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erica now on 9.62 at 0700 in Eng- 
(Grace, Conn., others) 

Switzerland HER7, 17.784, Berne, 
noted 1000 and onwards. (Zerosh, Pa.) 
Home Service noted over HE R22, 3.985 
at 1045, music. (Pearce, England) Is 
good level on 7.165, 7.210, 9.535 to 
North America from 2030. (Todosiev 
Ont.; Rivers, Mass.) 

Taiwan BED6, 11.735, heard 2315 
with news, music; BED24, 9.820V, 
noted 0645 with Western music, Chi- 
nese news: BED36, 7.344, heard 0700 
with Western music, Chinese news; 
BED3, 15.235, noted 0045 with news 
then music; BED26, 10.080V, heard 
0500 at good strength in Chinese news, 
Western music. (Sanderson, Australia) 
BED7, 7.130A, Taipeh, is one of the 
most consistently heard Asiatics at 
present, peaks around 1015, dropping 
off until sign-off 1200; in native dia- 
lects. (Morgan, Calif.) 

Thailand HSKS8, 6.240, Bangkok 
noted 0600 with news in Thai and 
music in Home Service. (Sanderson 
Australia) Strong during hour before 
sign-off which varies 1020-1045; closes 
with announcements in English, Thai 
followed by National Anthem; 7.100A 
parallels but is much weaker. (Morgan 
Calif.) HSK9 noted on measured 
11.670, in native session O800; should 
run to 0920A. (Ferguson, N. C.) Heard 
in England signing on 0500 with news 
(Pearce) Final announcements in Eng- 
lish are given before leaves the air 
0700-0715V. (Catch) 

Trieste—-F BS sent letter verification 
said still is experimental, using channel 
formerly occupied by FBS, Malta; 
schedule was given 1100-1800 although 
this is not rigidly adhered to during 
testing period. (Pearce, England) Fre- 
quency is presumed 15.125 

Trinidad Radio Trinidad, 3.275, 
noted opening 0500. (Hardwick, N. Z., 
via Malmo-DX-aren, Sweden) Heard 
on 6.085 at 0715 tune-in. (Stark, Texas) 

USI (Indonesia) YDF6, 9.710, 
Djakarta, has been: weaker lately in 
the 0930-1030 English transmission: has 
CWQRM. (Morgan, Calif.) Noted clos- 
ing 1100. (Brown, Wyo.) YDB2, 4.910, 
300 watts, and YDF6, 9.710, 50 kw., are 
used 0600-1100, English O600 - 0700, 
0930 - 1030. (Navarro, Philippines) 
YDF7, 11.770, noted in Indonesian lan- 
guage 1150. (Dahlgren, Sweden) YDF, 
6.045, noted signing off 1030 with 
chimes. (Balbi, Calif.) 

USSR-Home Service has powerful 
signal on 7.150 from around 0500 to 
1000 sign-off; noted on 7.190 at slightly 
lower level. (Morgan, Balbi, Calif.) 
Moscow is good signal on 6.07 to North 
America 1900 with news, commentar- 
ies, classical music. (Calos, Calif.) 
Tiflis, 5.040, Georgian S.S.R., appears 
to be the Russian on this channel 
logged 1405 with call of “Govori 
Thilisi;” Baku, Azerbaidjan S.S.R., 
4.958, is heard in Britain around 1330 
with speech which sounds like a mix- 
ture of Russian and Arabic. (Fairs, via 
URDXC 

Vatican HVJ is noted with news 
1000 on 9.646; weaker in parallel on 
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THE ALL CHANNEL UHF CONVERTER 
THAT OFFERS YOU sJerything 


PRICE 
PERFORMANCE 
SALES APPEAL 

[ph EXCLUSIVE FEATURES 
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PROFIT MARGIN 


Uline? 


$9995 
¥ LIST PRICE IS ONLY 39 
of High Gain with Lowest Noise Factor 


of Makes ANY TV Set a Modern 82 Channel Receiver 

/ Rapid Dual-Speed Tuning Controls 

of Has No Power-Switch—‘C.a-Off’ Automatically Cantrolied by TV Set 
o Rugged Construction, Attractive Styling, and Rubber Protective Feet 
of Exclusively Designed 3-Section B-T Ultratuner 

Jd Better Discounts for Greater Profits. 


Supported By Hard Hitting Sales Promotion 
) v National Advertising in Consumer, Dealer, and 
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| Cooperative Newspaper Advertising 
FREE Attention Getting SalesDisplays for Dealers 
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tw i's Ana rowerrur... 0's Ana verenvasit 


For complete details, write to Dept OB 4 


BLONDER-TONGUE LABORATORIES 


WESTFIELD, WN. J. 


Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, 
MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES 


federated Purchase 


PRESENTS 


Exclusive 


INCH PUSH-PULL 
EICO SCOPE 425K 
KIT $44.95 Factory Wired $79.95 


COMPARE THESE SPECIFICATIONS 
WITH SCOPES SELLING AT MANY 
TIMES THE EICO ECONOMY PRICE! 


Visually align TV, FM and AM sets 


Visually signal trace and trouble-shoot 
every stage of any electronic device 


Visually analyze complex waveforms 
—All without disturbing circuits 


Push-pull Vert. & Hor. amplifiers 
Full-screen V & H centering controls 
intensity (Z-axis) mod. 

6.3 volt AC, 60 cps test signal output 
Direct connections to deflection plates 


V&H Freq. Resp: 5 cps—500 kc; 
usable to 2.5 mc. 


V Sens: .05 to .1 volts rms /inch 
V &H input imp: 1 megohm 


Multivibrator Sweep Generator Range: 
15 cps—75 ke 


Tubes: 2-5Y3, 2-6/5, 3-6SN7, 1-5” CRY. 


221K VIVM KIT $25.95. WIRED $49.95. 


> & DC volts 

, 100, 500, 

(30 KV with 

1 probe), @ 5 

ohm ranges from .2 

ohm to 1000 megs 

@ OC input Z 25 

megs. @ 442” meter 

movement in can't 

burn-out circuit 

@ 1% mult. resis 
tors 


@ Newark, N. J., 114 Hudson St. 

®@ Allentown, Pa., 1115 Hamilton St. 

@ Easton, Pa., 925 Northampton St. 

@ Los Angeles 15, Cal., 911 So. Grand Ave, 


11.685; Polish session 1015 is jammed 
(Morgan, Balbi, Calif.; Catch, Eng- 
land) Heard on 15.120 with 
French 0930-0945. (Kary, Va.) 
in Sweden with English 
9.646. (Olsson) 

Yugoslavia Radio Yugoslavia, 6.100, 
Belgrade, noted with news 1645. 
(Zerosh, Pa.) And 0115 on 9.505. (Cox, 
Dela.) 


Heard 


om +. 7 


Press Time Flashes 


The Universal Radio DX Club, 21446 
Birch St., Hayward, Calif., recently ob- 
served its 20th anniversary; its prexy is 
Charles Norton 

A station heard on 5.990 with news 
0730 just after probably 
Radio Pakistan Texas) “Radio 
Free clandestine Communist 
station believed located at Peking or 
Tientsin, China, now seems to be on a 
regular schedule on 1230 ke., 10.180, 
11.896 at 1630-1700, 2230-2300, 0530- 
0600, 0630-0700, 0745-0815, 0900-1000 
(Wada, Japan) The clandestine Yugo- 
slav Emigrant Station is noted on 
6.890A around 1625 to after 1700. (Hill, 
Mass.) Cushen, N. Z., reports HLKA, 
South Korea, on 3.895, 1 kw., signing 
on 0400 

A Spanish believed Radio 
Mediterraneo, Valencia, Spain, is some- 
times audible through strong CWQRM 
on 7.000A from about 1800 
(Kary, Va.) Radio Athens more recent- 
ly has been on 9.607 for the 1245 news 
AFN, 5.470 heard 
with popular news 


opening 1S 
(Stark 
Japan 


station 


1615 past 


Germany 
AFN 


session 
1040 
1100 

Radio Commerce, Box 1143 
Prince, Haiti, lists 
2300 (0600-1900 Sun 
1 kw 
WC 


only French 


music, 


Port-au- 
schedule of O630- 
/ on 4VA, 1080 ke., 
m.W VB, 6.091, 7.5 kw., and 
9.485, 7.5 kw at present 
Radiodiffusion Nationale 
Cambodia, Phnom Penh, Cam- 
Indo-China 6.090 with 1 
kw. ¢over an American-made transmit 
ter) and 1433 ke., 500 watts, 1800-1900 
2300-0100, 0500-0815. Complete sched 
ule received from Voice of Free 
China,” Taipeh, Taiwan, is to America 
2300-0200, BED6, 11.736, BED3, 15.235 
With news 2305-2320, 0035-0050: for 
Europe and Near East 1400-1600 
BED4, 11.920, with news 1420-1430; for 
mainland China, Japan South 
Sea Islands, Southeast 
and for mainland China 
Islands, and Japan 0800-1200, BED7, 
7.130, BED4, 11.736. (Scheiner, N. J.) 
The 1954 World Radio Handbook 
a “must” for the SWL, is now available 
for $1.50, postpaid, direct from Ben E 
Wilbur, 47 Mounthaven Drive, Living- 
ston, N. J. Contains many new fea- 
tures, up-to-date information on both 
radio and television stations through- 
out the world 

YDR, Ambon, 4.865, Moluccas, Indo- 
nesia, now closes 0950; relays news in 
Indonesian from Djakarta 0930. (Cush- 
en, N.Z.) Radio Parkistan schedules for 
the Home include APL2, La- 
hore, 1 kw., 4.785, 3.915, 2125- 
2330; 7.284, 6.138, 0200-0400; 7.284, 
1785, 3.335, 0730-1300: APD2. Dacca, 
7.5 kw., 7.150, 6.112, 4.807, 2000-2230; 


uses 


Ke miere 


bodia uses 


Korea 
Asia 0530-0800 


South Sea 


Service 
6.138, 


news in | 


1315-1330 on | 


Have you had the 


Chassis Touching 
JITTERS 


LR-5S VARIABLE TRANSFORMER 


with isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a “bite” no more 
chassis touching jitters. 


$29.50 


4 


Delivery from stock of 
your favorite jobber 


This husky 4% KVA electro-statically 
shielded unit is “Must” test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130-140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust- 
A-Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18-page catalog 
listing all types and sizes. 


STANDARD 
ELECTRICAL PRODUCTS CO. 


2238 £. THIRD ST. * DAYTON, OHIO 
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9.614, 7.150, 6.120, 0030-0230; 6.120, 

4.807, 3.955, 0600-1130. (Scheiner, N.J.) 

Bayerischer Rundfunk, Munich, Ger- 

many, lists schedules on 6.160 as week- e 

days 2330-0420, 0515-1900; Sun. O000- | Win a 
1900. (Catch, England) This one noted 

with setting-up exercises in German 


just prior to 0100, then with news in | 

German. (Sawyer, Ont.) Zurich sunspot 

predictions include Feb. 10; March 9; | fl os 
April 8. (Ferguson, N.C.) | 


Acknowledgment 
Thanks for all the fine reports. Keep 
them coming to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown, 
West Virginia, USA. Good DX-ing, fel- 
lows! ° ° K. R B 


VERSATILE ANTENNA COUPLER 
By R. H. MITCHELL. W6TZB 


FEW vears ago, Frank C. Jones de- Mac needs your help! He needs a 
scribed an antenna coupling unit ‘ 


(“The Engineering Forum.” Amateur name for the famous McIntosh out- 
Radio Defense, February 1941) which put transformer circuit. Just by 
permitted the use of either series or par- ‘ naming it you can win one of six 
allel tuning with a single-wire antenna. . big prizes. Names may be either 
The writer has made a couple of changes “| al. f - le. “Bic led” 
in the tuner to permit the use of co- technical, hurry aa" . coup — 
axial feedlines or random length single- or non-technical like “‘Perfectone”’. 
wire antennas. Your McIntosh dealer can supply 

Phe cireuit of the tuner is shown in you with a folder that tells all about the McIntosh circuit. Get 


ce Rg ee ae one, it will make it easy for you to win. Your entry blank is in 


ing in banana plugs, are used to make the booklet. 
the various connections. Switches could 


be used in place of the jumpers but this Six Big Prizes! 

would increase the complexity of the a ce : 7 
cong Fies. iB, ic. aa ID show the Ist prize, a McIntosh 50W2 50 watt Amplifier, a McIntosh C-108 
proper connections for the tuner when Audio Compensator and $500 cash*; 2nd prize, McIntosh 50W2 
used with voltage-fed, current-fed, and 50 watt Amplifier and C-108 Audio Compensator; 3rd prize, 
“ae bs aoe a eaganes te McIntosh A-116, 30 watt Amplifier and C-108 Audio Compen- 
Se cual fe easement te tho teen Gan sator; 4th prize, McIntosh A-116, 30 watt Amplifier; 5th prize, 
However, its use will be necessary with McIntosh C-108 Audio Compensator and D-101 Power Supply; 
random-length, voltage-fed antennas. 6th prize, McIntosh C-104 Audio Compensator and D-101 
With this coil, the tuner can be used to Power Supply 

load a transmitter into anything from . : ; — 

the bedsprings to a mile or so of barbed- *If you are the first prize winner, McIntosh’s Chief Engineer will install 
wire fence, from 10 through 160 meters. your equipment and assist you in the selection of other components. 


al The Mcintosh Circuit 


Fig. 1. (A) Circuit of antenna tuner. (B) 
Connections for tuner when used with volt- 
age-fed antenna, (C) current-fed, and (D) 


f 
P ; 
At right is a drawing of the patented 
McIntosh output transformer circuit r 


which is not available on any other am- “ 
coaxial-fed antennas. See text for details. Hi-Fi y fA 
e 


plifier. See your dealer and find 


out why McIntosh amplifiers guarantee 
I 


substantially less than 2% distortion at , 
all frequencies 20-20,000 cycles even at 
full power output. Hear the difference — 

the difference can be your suggested 

name. All you have to do then is name it, 7 
and you can have it ... IF you're one ee 
of the lucky winners! . 


‘‘Name the Mcintosh Circuit’’ Contest Rules 


in as many entries as you wish award will go to the entry bearing the eart! 
but each entry must be mailed fostmars All entries become the ro e 
anied by an ex cintosh Laboratory. Inc. and will not #7 returned 
jess as to why you 
i ts performance e ‘ » to all residents of the 
» @ eecteard. Stain cheat of vt a * valid onty where 
itt, the entry biank - “we ~ Ay 
beokiet available et your hi-fi deater, 64 you win Your entry must tater than 
there is a prize for your dealer. so be sure to midnight, March 38 
inctude his name with your entry oyees of Mcintosh Laboratory 


perm 


: tnec., their 
2 entries are to be mailed to: Mcintosh ~ este "Se agency oF Samitics 
Laboratory tne Post Office Box No 5822 

Clevelan ni by midnight March 31, 195. nners will be announced in HIGH FIDELITY 
3. Entre judaed on t is oF « A « ‘ot > " Pe 
and of: ity. The decision of 

4udges will be final. In the event of « tie 


(Cc) 
C,— 300 to 500 pufd. war. cond. (365 pufd 
recetver-type var. ts satisfactory for powers up Wn ash LABORATOR Y, INC. 
to 130 watts) BINGHAMTON, m vV. 


L 20 t. 214 en. tapped at 2nd, Sth, 10th 
and 13th turns. Spece die. of wire, 22” dia Makers of the World's Finest Amplifiers and Compensators 

l Regular pick-up coil from final tank Manufactured under patent numbers 2,646, 4¢ 2.545.788; 2.654.058; 2,477,076 

I 15 t. 214 en. tapped every 3rd turn, Space 
dia. of wire, 242" dia. 
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WALDEN 


STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE response from readers to the var- 
that have been car- 
ried out in this department during the 
past several months about the up-grad- 
ing of service practices by stabilizing 
the methods of charging for 
labor, has been truly phenomenal. It 
has most interesting to observe 
the unanimity of opinion among the 
better service business operators about 
service labor pricing policies. This has 
been clearly reflected in the letters 
that have come from every section of 
the country 

Comments carried in the letters in- 
dicate that many 
have very much 
how to charge for 


ious discussions 


service 


been 


service operators 
confused about 
their labor. The idi- 
osyncrasies of complex electronic cir- 
cuits are such that circuit fail- 
ures take hours to locate and minutes 
to fix once they have been isolated. 
Many service operators badly under- 
rate their own capabilities; they feel 
if they were more advanced in thei 
technical knowledge they would be 
able to service the tough ones in less 
time. Yet technicians will 
usually locate and correct circuit fail- 
ures that would stump the engineers 
who designed the circuits. 

This lack of confidence in his 
capabilities and know-how often re- 
sults in a technician making a smaller 
charge for a job than the 
actually was worth. The existing charts 


been 


some 


these same 


own 


service job 
of standard labor charges for television 
and 
sticks for 


service repair provide good yard- 
measuring the adequacy of 
the service charges in any shop. How- 
many other factors must be taken 
into consideration in the determination 
of the net income a 
will have when using 


evel 
service business 
these basic labor 
charges charts 


Determining Service Income 


To provide an intelligent analysis of 
the factors involved in labor costs in a 
service business, we will take a specific 
that represents a 
paralleled in 
in every 


case 


tion 


typical situa 
service businesses 
the country. The 


situation in this service business is ac 


section of 


curately described in the following ex- 
cerpts from a letter from the owner: 

“Our firm now employs two outside 
technicians on house calls. These men 


are much better qualified technicians 
than the ‘tube changer’ but 
they are not fully qualified bench men 
These men work on a strictly commis- 
sion basis figured at 50°% of all labor 
charges and 207 of all tubes and parts 
they install. However, the company is 
going in the red on this basis. We are 
currently doing about three thousand 
dollars a month gross business 

“Here are my (1) What 
are some of the averages, percentage- 
wise, technicians of this caliber are 
now getting? (2) We work a six-day 
week and on that what would 
these men be getting if they were on 
salary? They average about twenty- 
two calls per week for each man.” 

While there is no such thing as a 
national wage average for various 
classes of field service technicians, the 
recently adopted union scale for jour- 
neymen technicians may serve as a 
convenient guide. This union scale pro- 
vides for the payment of $2.35 per hour 
for journeymen_ technicians 
cians fully qualified to 
tronic service in the home 
of this new union technicians 
working 8 hours per day, 6 days per 
week will be paid $112.80 per week. In 
addition to these weekly they 
would receive a mileage allowance for 
operating and using their own cars or 
would be furnished company-owned 
service cars or trucks 


average 


questions 


basis 


techni- 
handle 
On the basis 


elec- 


scale 


wages 


It is a generally accepted fact among 
successful service operators that labor 
costs must not exceed 40° ol 
ice labor income if the business is to 
show a profit from its service activities 
To provide the income needed to war- 
rant the payment of $112.80 per week 
for their work, each of the technicians 
in the company in question must man- 
age to make enough completed home 
service calls to bring in $282.00 per 
week in labor charges for their work 
On the $5.00 minimum 
charge per call it would be necessary 
for each of these technicians to average 
9.6 calls per day 

It is unrealistic to even assume that 
field technicians can average 
nine and one-half completed calls per 
day. The most efficient com- 
panies in the business with expertly 
handled 


the serv- 


basis of a 


service 
service 
field service 


control systems 
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Tew SUPREME 1954 TV See 


FULL YEAR'S TV MATERIAL IN A GIANT VOLUME — $3 
COVERS ALL POPULAR SETS | AMAZING BARGAIN OFFER 


This new Supreme 1954 TV The new TV manual is the most 
has all the required service remarkable Supreme Pub 
every popular television lications in their . yusine 
portant manufacturer mammoth tele, ervicing mé 
practical, manual 
eally make TV servicing and adjust- 
ment easy for you. More pages, more 
diagrams, more service data per dollar vi ‘ eatise of 
of cost. This new. giant TV manual and By 
previous volumes for other years have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
recommended changes, voltage charts 
waveforms, and many double-page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert 
work quicker; and priced at only $3 and 
$2 per manual covering a whole year of 
material. See coupon below for complete 
list of all eight TV volumes, from 1947 Or trv the ne 
to 1954, and the 1953 UHF Converters what an 3 

Order for a 10-day trial $3. Send trial 
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are able to average only seven calls per 
SPECIALOF THEMONTH day per man. For a six day week, an RCA Mi-2415 SOUND 
average of 7 completed service calls POWERED PHONES 
OIL CONDENSERS, BRAND NEW per day would total forty-two for the NEW EXPORT PACKED 
4MFD—600 VDC......... . week. To develop a service labor in- ag CaS Se. 
come of $282.00 from 42 calls it would Saute prees to talk owiten are tight 
weight, the mic is on a swivel boom 


6 MFD-—-1500 VOC.. be necessary to raise the charges for that can be moved to any position 
: sak aa in front of face. Cost $62 ea 
home service calls to $6.70 per call 


<a 
ry WESTON METERS It is quite obvious from these figures Price $13°5 Ea 
t 


a ee Severe Vee that the company whose letter was AC-METER 


0-150 Voite AC, 1000 ohms per volt AC, 
$9.95 «. quoted at the beginning of this discus- MOTOR 4 pri s 


Round bebelite case 
new 8OxED 10 for $89 95 1 

t sion cannot even hope to break even $13.46 Poe 

~ “+ wean T 

g OTHER WESTON MODEL 301— on 50% of the revenue from only 22 ieee at St Sag" 
0-10 Volts OC (1000 ohms v) completed calls per man in a six-day 

a: oe week. If these men were to receive the seawes ss RS 
— union scale of wages and the company $1.00, 4Ari $3 Nei 

| MODEL 731 rs ~ eg : ncp i sie 00 
0-200 Microamps (Spec. Scale) err got even the marginal “break” of 50% Shel 

o “* 


new Guar 
ae eee Se of the income from their labor, it weuld FANE HOOKUP s 18 solid grey WI 


MODEL 506 249 oF . ame a. 
8 0-200 microompe be necessary to charge $12.82 per call nu 298 Remote “eran *w 
Ol KV with Mult 
It is also quite obvious from this Test ser and Oo : 
WESTERN ELECTRIC METERS that | . mente | ion ibl MN-26C DF RECEIVER |. ‘ 
analysis 1a l oul ce OSSIDIEe tubes dyn dt ’ otor t ike re nd 
32 inch round if ary ning motor in e new con ” 


tion spe 
100-0-100 Microamps 0€ ~ and inadvisable to set labor charges CURRENT RELAY West. 2 to 1 
{ 15 Mae oc 5 with ase cover Reg. $28.00 1 


WESTINGHOUSE METERS—Model NX35 | that would be applicable in service : 

0-800 Microamps (0-100 Seale) 6 businesses of all sizes and operating at €8 ecise9 2m! 
GENERAL ELECTRIC varying degrees of management and SO FOE 86 MICA .08 Goes. 
gy hata" Rett, goss FRM | technical efficiency pa oe ape beget. 

Running Time, 99,999 Hours, 115 V., 60 cy. 10 A series of tables is now being pre- McCONNELL'S “3.22 S2 
pared that will show the various rela- bd Prone: WALLY 5-362 

G. E. RELAY CONTROL tionships between service charges and 

(Ideal for Model Controls, Etc.) costs of doing business for organiza- 
Contains a sigma midget 8,000 ohm, relay (trips tions of varying sizes and with differ- 
at less than 2 MA), high impedance choke, bi- 


metal strip, neon pilot and many usetul parts. ent levels of technical and manape- 
The sensitive relay alone is worth much more ment efficiency 


than the total 

Sat artes a $1.25 Each 10 for $9.90 Delving into the rising costs of doing | N OW Start 
ETERS business and the continuing high mor- | 

POET CEPONTS fox, incemen.: 06008 | colt ente aeneme aman service busi 

naw Gov't suRPLUS ality rate among small service bDusi- fi bd TV d 

iter ~ Ol CONDENSERS nesses invariably leads to one undeni- ixXing an 

DB meter—10 to able conclusion: Every man engaged in 


any phase of the electronic service Radio sets right 


business must raise his sights about 


0.200 Microamos OC 


errr 1) 


> dakeomoena MFD330 VAC the value of competent technical skill 
0.1000 Milliamp “t mia 7800WDE 49 and the public must be educated to a away! 
; } : Sumaew pay adequate labor charges for serv- 

ice on home electronic instruments 
Pn sag nya b+ ~~ Service business operators who are 0 ; 
Special, 5 for $2.50 seriously interested in building stable, AN Even if you never fixed 
: reliable, long-range businesses in elec- @ lamp or door bell 

ACME PLATE VRANSPORMES tronic servicing realize that the activ- R before... 


Pri. 220V, 60 6O Cy, 3 Phane ita Connected , 

Secondary 3 phase, V connected, “aeza $99. 50 ity is now basically a business. W hen fe directior Vritten 

Volts 75 KVA tra ou de 
service is considered in the light of be- pon re 


RAYTHEON PLATE TRANSFORMER ing a business, the owner or manayet ng a | rene si: eves teiens 

S000 Volts to 8000 Volts aS “amie in $99.50 realizes that it must earn an income ‘ No Math! No 

ne A ee nn commensurate with the investment in 5 
SOLA CONSTANT VOLT TRANSFORMERS volved and the managerial know-how Just Published! 

Naa Sor. tcssathcetetvanerettecctsd to run it. He knows that to gain reeog- | Television and Radio Repairing 

nition as a businessman in his com- by John Markus © 556 pp., 225 illus., $7.95 

CARTER SUPER DYNAMOTOR | munity he must act and live like a r very tele 


12V Input, 400V Output 200 MA businessman and operate his service ( yart mat hat Shows you how to 


OOOO OFF OO 


Theory! No Lab el 


CONTINENTAL DYNAMOTOR 
11V tnput, 475V 210 MA Output shop as a business 


Lots of service operators have been 
ee RESISTOR KITS afraid to raise their charges for service 
assorted 20 Watt | because they think their customers 


assorted 5, 10, 20, and 50 Watt nT 
would not stand for it. They have 


WIRE WOUND RESISTORS feared, too, that if they raised their 


ates ¢ the ; ‘tit t 
Stock toe tong to list. We can supply most sizes, Fares and he = COM titors did canal the 
80 order what you need latter would gobble up all of the serv- 
ot bon of ice business in the community. These : ce 0 
25 Wat me = © — : : fit First repair job pays i 
w oe s to 100K Ohms | facts have been revealed in dozens of the book 
too Ww ° 
ADJUSTABLE si10ge. wine letters received by the editors of this 
10 Watts from 1 Ohm te 


25 Watts from 20 Ohms to 9. 5h department. 

wever er ec - cessi 
EIMAC VACUUM CONDENSERS However, sheer economic necessity 
has made it necessary for small serv- 
ice shop operators to either raise their 
labor charges or load their service jobs 
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PEAK ELECTRONICS CO. ! parts. Many men have a natural re- 
vulsion agi ‘ é j 


against sticking a custome! 
| 66 West Broadway, New York 7, N. Y. for tubes and parts not actually need- 
Phone WOrth 2-5439 
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This offer applies in US. only ! 
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practice is a form of petty thievery 

akin to stealing something of value 
from a customer's home to make up for 
inadequate service charges which it is 
assumed the customer would not pay. 

So what has been happening? 

During a period of less than three 
weeks twenty-seven service operators 
wrote your editors to say they had 
raised their charges to conform with 
those listed on the standard TV labor 
charges schedules and they were not 
getting any more complaints about 
charges than they had when their 
charges were on a low, inadequate 
scale. Fifteen of these companies said 
they were observing an increase in 
their volume of service business in a 
few weeks after adopting the higher 
scale! Most of them attributed this in- 
crease to the fact that they were able 
to give better service after they start- 
ed to get adequate pay for it and the 
whole tone of their businesses was 
better 

A number of organizations are using 
the Standard TV Labor Charges 
Charts available through this column 
rather extensively in their areas. The 
Television Service Association of Mich- 
igan reproduced it in their monthly 
house organ, the “TSA News.” The 
Utah Association of Radio & TV Serv- 
icemen is distributing a reprint of the 
contents of this department from a re- 
cent issue of Rapio & TELEVISION News, 
along with copies of the Standard TV 
Labor Charges Charts in the hopes of 
encouraging service shop operators 
throughout the State of Utah to base 
their service charges realistically on 
sound pricing practices. The GMP 
Qualified Service Dealers of northern 
California are using the charts in an 
aggressive program to indoctrinate set 
owners in what they must expect to 
pay for competent, reliable TV service 

Wall charts (size 11 x 14 inches on 
heavy bristol board) os the schedules 
of standard TV labor charges are stil 
available to readers of this depart- 
ment. You may obtain copies of these 
charts by sending $1.00 to the TTLB, 
P. O. Box 1321, Indianapolis 6, Indiana 
In writing to the Bureau for charts, 
bulletins, or other information please 
be sure to write your name and com- 
plete address on your letter. A numbei 
of letters have been received asking 
for charts or bulletins without any 
other identification than the sender's 
name. 

Your editors would also like to sug- 
gest that more service businesses 
should get the fine stationery that is 
offered to them by the tube companies 
These letterheads, imprinted with the 
name of the service business, are very 
impressive. Here's a specific instance 
that clear ly indicates the effectiveness 
of these imprinted letterheads that are 
made available to you through your 
parts distributors by the tube com 
panies: 

A new employee on the Bureau staff 
was assigned the job of filling requests 
for bulletins, Notebooks, and Standard 
TV Labor Charges charts. While casu- 
ally watching her do her work, your 
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| EXCLUSIVE AT RADIO SHACK! 
‘85 APPROVED FM-AM TUNER 
AT A SACRIFICE LOW PRICE! 


12 TUBES! TUNED RF! ARMSTRONG-TYPE FM! 


it’s the 
APPROVED 


ORDER NO. 36-206RN 
7 .8s 


“Qs At 95 
a... 


DUAL CASCADE LIMITERS! 


NOT ratio detector but true HIGH-FIDELITY Arm. 

strong-type FM, plus sensitive AVC AM. Twelve — 

not 8 — miniature tubes. 30-15,000 cps cathode fol SIMPLIFIED POWER 

lower output! Dual FM-AM band indicating lamps SUPPLY 

Ultra compact to fit anywhere: 844 W x 5% H x 8” The mode! V-12 tuner 

deep comes less power sup. 

1 ply, requires 6.5V AC 

TUNED RF STAGE FM, AM! @ samps. 190V DC 

Yes! Tuned RF stage and separate RF and IF stages ) BW 

on both FM and AM. Rugged 6-GANG condenser! for just $12 0S, Order 

Hundreds now in use by appreciative music lovers No %4-207RN. 7 Ibs 

from coast to coast, Attach to any amplifier, radio, : . 

TV set or sound system. Immediate delivery! 


@ DIAMOND-SAPPHIRE for G-E RPX-050 


Big savings on a limited quantity of the EXACT 
RPX-050 replacement stylus with diamond up 


for LP and sapphire up tor 78's. Here's a bar 
95 gain every hi-fi fan will recognize, for America’s 
most popular magnetc pickup, the G-E triple 
play! Guaranteed first quality; and the LP dia 
mond is a genuine South African whole stone, 


not a fragile chip or splint. Immediate delivery 


' Onder No 


on mail orders, while they last 
NOTE: include est. postage R -6008-N 


ORDER BY MAIL, PHONE, WIRE! TS tayne 224-PAGE CATALOG! 


RADIO SHACK CORPORATION 


167 Washington St., Boston 8, Mass. (Dept. RN) 


SCR-274N 
COMMAND 
and 
ARC-5 
EQUIPMENT 


us 

Ke $21 50 
10 $0 
i190 965 


Revr. 190-550 
Mc 


13.50 

#50 

14.95 
control box 


Amtr. contro! box 
7 


with tubes 


' “we v-23 Vranremetr, ; , Brand $49. 50 t 
§ Terrific Transmitter-Receiver Buy! ! 
' FAMOUS BC-645 450 Mc.—15 Tubes + 


BRAND NEW 
' 


4-777, 4-7H7 2-786. 2-6F6 
2.955 1-WE- 316A Size 


SRAND NEW BOt gal Bt gedit we 


tbe 
$ CONVERSION DIAGRAM 
each £0o' 


) Me ‘i 
i imental. Contains 15 tubes 


PE-101C DYNAMOTOR for 
above BC-645 


UHF ANTENNA ASSY, for 
J above 8C-645. : 


: HEADSETS 


HS-23 high 


Excellent SRAND 4 
impedance 
da 


(featherwt) 
me (2 unite) 
CO.307A pe with PLSS plug and 
5K26 jack, # long 


! Sensational Bu 
§ BC-221 FREQUENCY heven 


f JUST LIKE NEW! Limited quan- 

tity, first come, first served! 

t Range 125 to 20,000 Ke, with 
crystal check points in all ranges. 

a Complete with tubes, 
calibration charts. 
your cost 
Modulated @C-221-AK 
New 


crystal, 


$129.50 
BRAND 


Compiete 210.00 


These Frequency Meters are factory treated, 
i checked for frequency alignment and GUARANTEED. 


BEACON RECEIVER 
BC- 1206- c 


<3 


f BRAND NEW 
6 Used, as is, special 


) DYNAMOTORS . 


Type Input Output Used 
§0OM-32A 2V 1.1A. 250V .05A. $4.90 


gy DM-33A 5A. 575V 16A. 2.25 
7A. 540V 265A 

3.4A. 172V 138A. 
224V .O7A 

235V 

1000V 

250V 

300V 

150V 

300V 

150V 

300V 

150V 


Brand 1 
New 


7.40 
3.95 
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2.95 
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a WILLARD 6-VOLT 4g 
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' 
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8 oe-o08 8.50 viz fl 


PE-94C 10.00 12755 


STORAGE BATTERY 4g 


S-amp her BRAND 
2-23 16 «24— 
standard electrolyte 


WILLARD 2-VOLT STORAGE BATTERY 
20 AMP. HR $2.69 ; 


BRAND NEW 


order Balance 


Piease 
All Shipments i 


Bcoe 


include 25° Deposit with 
MINIMUM ORDER 3.00 
Our Warehouse W.Y.C 

Oept. N-2 


G & G Radio Supply Co. 


51 Vesey St., New York 7, N. Y., CO 7-4605 
Branch: 16 W. Kinzie St., Chicago, Ill. 


be rated as an 


editor noticed that she carefully sepa- 
rated the letters into two stacks—-one 
stack consisted of letters on printed 
letterheads;: the cards and other let- 
ters were put in the other stack. Then 
she filled the requests called for on the 
printed letterheads first and took spe- 
cial pains in supplying what they 
wanted, 

In answer to a query 
followed this routine she said, “Isn't it 
better to take care of the important 
companies first?” 

The moral to that is 


about why she 


If you want to 
“important company” in 
office workers who may 
your correspondence, get your- 
some printed letterheads. 


the eyes of 
handle 
self 


Customer Relations 

Perhaps the most important factor 
in the operation of a TV service busi- 
ness is that of maintaining good rela- 
tions with its customers. The money 
factor involved in the servicing of sets 
isn't nearly so important in the mind 
of the customer when the simple rudi- 
ments of good customer relations 
practices are used in contacts with 
him. 

A few 
vision 
perhaps the 


ago the Central Tele- 
Company of Chicago, 
largest independent serv- 


years 
Service 


icing organization in the industry, real- 
ized that good customer relations were 
essential to maintain the volume of 
business necessary to keep its 200 em- 
ployees busy. They prepared a manual 
for their own staff and called it the 
“TV Technicians Handbook on Cus- 
tomer Relations.” This manual tells 
you what to do if the customer invites 
you to have a drink with her, or if you 
do some damage to the customer's fur 
niture, or if the customer insists on 
keeping the old CRT which you 
placed. It also gives gested an- 
swers to the oft asked questions: “Did 
I buy a lemon?” “What kind of set do 
you have in your home?” “Why is my 
neighbor's set better than mine, when 
I paid more for my and many 
others 
Because of 


sug 


set?” 


number re- 
quests that the Bureau has received 
from the readers of this department 
for information on problems that come 
under the heading of customer rela- 
tions, arrangements have been made 
with the Central Television Service 
Company for the Bureau to distribute 
copies of their handbook to readers 
who would like one. Send one dollar to 
TTLB Special Services Dept., P. O. 
Box 1321, Indianapolis 6, Indiana, and 
ask for the “Central CR Manual.” 


the large 


MODERN MICROPHONE 
DESK STAND 
By ARTHUR TRAUFFER 


XCEPT for the plastic saucer, which 

was borrowed from the pantry, the 
writer built the microphone desk stand 
shown in the photograph from materials 
found in his “junk box.” Even if you 
have to buy all the parts, this stand can 
be assembled for about 50 cents. 

Bore a %%" diameter hole in the cen- 
ter of the bottom of a 514” diameter 
plastic saucer. Obtain a 5” length of 
14” pipe (°,” o.d.) which is threaded 
on one end. Using a flat file, the other 
end of the pipe is reduced just enough 


for a drive fit into the end of an Am- 
phenol 75-MCIM cable connec 

shown in the diagram. Tighten the set- 
serew in the connector. 

Next fasten the pipe to the inverted 
saucer by means of two washers and two 
hexagon nuts, as shown. The pipe can 
be enameled to match the color of the 
saucer. The threads on the end of the 
cable connéctor are standard micro- 
phone threads and will fit sockets on all 
U.S.-made microphones except for RCA 
units which use a special thread. —30)- 


Mechanical details for constructing the desk stand and photo of finished product. 


EXCEPT R.C.A. 


CABLE CONNECTOR 


1/8" PIPE (3/8" 0.0.) 
ABOUT 5” LONG 


HEXAGON NUTS 


51/2” IN DIAMETER 


: 5/8"-27 THREADS FIT 
*—SOCKET ON ALL U.S. MIKES, 


AMPHENOL 75-MCIM MIKE 


(CABLE PROTECTING SPRING 


, REMOVED) 
FILE DOWN FOR A ORIVE FIT 


PLASTIC SAUCER ABOUT 
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Leonard Smith, president of the 
Texas Electronics Association, sent in 


_« GUTSTANDING for HIGH FIDELITY! 
a suggested solution to a ticklish prob- owner? 


. x ve 
lem facing service operators. In Fort gv 5 o* 
Worth, Texas, they were up against ano Kp 
the growing problem of customers who : : an 
had made no credit arrangements be- PRE-FAB RECEIVERS 


AUDIO PRODUCTS CO. 


Two ALL NEW Complete Kits for 


fore a service job was completed, tell 
ing technicians to “Charge it,” when 
presented with the bill. When the tech- 
nician used the stock answer, “Sorry 
we don't do a credit business,” the cus- 
tomer usually blew a fuse 

To whip this problem, Stan Taber of 


Aci Radio & TV of Fort Worth, A 
- " the completed sub- bt M 
bought some credit applications from pa iste — AM tuning a. © ae 
the Fort Worth Retail Merchants As fiers, etc., where applicoble. All sub- 
. j » Cre > . »s assemblies wired, tested and aligned at 
sociation with the Credit Bureau seal - he Gentery casks Gallas Ove-feb Gite ene 
on them He gave each of his field to assemble even witheut technical know!- 
service technicians a supply of these edge. The end result is o fine, high quol- 
forms to carry in his car. When a cus- 


Cote, Bache Protea Ce) me wey 
Every High Fidelity Need a 


Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardwore, dial 
assembly, tuning eye, knobs, wire, etc., as 


than half the cost — because you helped 


ity, high fidelity instrument at often less 
tomer says “Charge it the technician 


asks him if he has a charge account 
with the company. If the 
‘No,” the technician hands him a 
credit application and says, “Sir, since 
you don't have an account with us, this 
job must be cash. However, if you will 
fill out this application and mail it to 
us we will be able to handle any future 
work on a charge basis after the appli- 
cation has been approved.” 

Mr. Taber reports that nine out of 
ten customers do not fill out and send 
in the applications and the way is 
paved for all future relations with him 
to be on a cash basis without having 
the customer blow a gasket —i70 


answer 1s 


COMPUTER CONFERENCE 


IE second annual Western Computer 

Conference and Exhibit, sponsored 
jointly by the AIEE, IRE, and Associa- 
tion for Computing Machines, will be 
held at the Ambassador Hotel in Los An- 
geles on February 11 and 12. 

The conference is composed of two 
parallel sessions, one on control systems 
and one on data processing systems. 

The exhibit portion cf the meet will 
feature the latest electronic computing 
machines which are capable of solving 
the most complex problems, 

For further information write H. ©. 
Weightman, publicity chairman, at 
Weightman & Associates, 1405 W. Mag- 
nolia Blvd., Burbank, California. 0 


RADIO COURSES 
EW YORK University has announced 


several courses of i “st to persons 
in the radio, television, audio, and elee- 
tronic fields in addition to the basic 
courses on fundamentals the school of.- 
fers. 

The courses, which will run from Feb- 
ruary 3 to May 19, include elements of 
radio tubes and circuits; radio tubes and 

its (2); transistor applications in 

‘n electronics; television i 
television transmitter and u.h.f. cirenuits; 
operation and maintenance of TV equip- 
ment; measurements ; 1 testing in ra- 
dio, audio, and TV; high-fidelity repro- 
duction of sound; and radio operator 
license tutorials. 

For full details write to the Program 
of Technical Studies, New York LU niver- 
sity, Division of General Education, 3 
Washington Square, North, New York 3. 
= se 0 
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make it and bought it direct from the 


factory. 
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The best for FM. The most sensitive 
and most selective type of ‘front end’ 
on the market. 6 to 10 microvolts sen 
sitivity. Image ratio 500 to 1. 6/6 
tuned RF stoge, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift-free. Chassis plate measures 
6\/2'' x42 In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained 
Tubes included as weil as schematic 
and instructions. Draws 30 ma. Ship 
ping weight FMF-3; 2'/2 Ibs. Dial avail 
oble $3.85 


FMF-3 Tuning Unit 


qupiaeeteel 


Iso 


1F-6 Amplifier 195 


A remarkable value! 6 tubes ore used 
in the IF omplifier: 6BA6 Ist IF, (2) 
6AU6 2nd and Jd IF's 2) 6AU6 
limiters and 6AL5 discriminator. High 
gain, wide-bond response (200 KC) for 
highest fidelity. 20 to 20,000 cycles 
Distortion less than ‘2 of 1%. Draws 
40 ma © 220 volts. Chassis plate di 
mensions Vite’ x 242 Shipping 
weight: 3 Ibs 


AM-4 Tuning Unit $245° 


Tops in AM superhet performance! 
3-gang tuning condenser gives 3 tune - 
stages with high sensitivity and se 
lectivity. Assembly is completely wired 
tested and aligned ready for imme 
diate use Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro 
Tubes 6BA6 RF amplifier; 6BE6 
6BA6 IF amplifier and 6AT6 
Draws 30 moa 220 volts 
on a chassis plote measuring 
+6 Shipping weight 2'/2 Ibs 

Dial available at $ 5 


$55 


The FM-11 tuner is available in hit form with the 
iF Amplifier mounted in the chassis, wired and 


FM Tuner Kit 


tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it’s oll set to operate. 11 tubes: 6/6 RF 
amp, 6AG5 converter, 6C4 oscillator, 6BAG Ist IF, 
2) 6AU6 Ind and Ird IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-GT double tuning eye, 5¥3-GT 
rectifier Sensitivity 6 to 10 microvolts, less than 
Vo of 1% distortion, 20 to 20,000 cycle response 
with 208 variation. Chassis dimensions: 121° 
wide, 8 deep, 7” high. tlustrated manuel sup- 
plied. Shipping weight 14 Ibs 


$7750 


FM/AM Tuner Kit 


The original 15 tube deluxe FM/AM pre-fab kit 
redesigned on a smaller chossis. The tuner now 
measures 14° wide by.12" deep by 72" high 
This attractive new front and diol assembly opens 
vp new applications where space is at a premium 
Kit includes everything necessary to put it inte 
eoperation—punched chessis, tubes, wired and 
cligned components, power supply, herdwere, etc 
Kit comprises FMF-3 tuning unit, 1f-6 omplifier, 
AM-4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included 
Shipping weight 19 Ibs. 

Psa Cetin Aue Seadiemn Oe ‘a ae 

Bex 368. Westfield WI 

} vo Whsrheld 2-4390 

J} fm AM Toner Kir 

fmt 2 Tuning Gait [ 


fm Toner Ke [ C2 Side Rule Die! Assembly 


6 Amplifier ©) AM 4 Tuning Yow 


State 
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WHEN WILD WINDS HIT... 
PERMA-TUBE STAYS UP 


+.- and so does Your reputation! 


Here’s why PERMA-TUBE 


backs up quality service: 


1. PERMA-TUBE IS STURDY... it's made of special, 
high-strength J&L Steel. 


2. PERMA-TUBE IS CORROSION-PROOF ... it’s 
treated with vinsynite—then coated inside and outside 
with a metallic vinyl resin base 


3. PERMA-TUBE IS EASILY INSTALLED ... it’s the only 


mast with both ends of the joint machine fitted. 


Here’s proof of Perma-Tube’s superior strength. 
Ordinary masts and Perma-Tube Were subjected to 
regular deflection and permanent set tests with the 
following results: 
TV Mast Bending Force To 
Tested Size and B W Gauge Produce 2'/2 Ibs Set 
Mast A 1%" OD x 20 Ga. 1870 inch pounds 
Most B “%" OD x 18 Ga. 2740 inch pounds 
Mast C 1.65" OD x 17 Ga. 2780 inch pounds 
Perma-Tube 1%" OD x 18 Ga. 2930 inch pounds 
Mast D 1%" OD «x 15 Ga. 4370 inch pounds 
Mast E 1%" OD x 16 Ga. 4560 inch pounds 
Perma-Tube 1%" OD x 16 Ga. 5950 inch pounds 


CHECK THE 500 HOUR MINIMUM SALT 
SPRAY TEST RATING OF YOUR TELE- 
VISION MASTS (Am. Soc. of Testing 
Materials—Spec. 5117-49T). Remember 


Perma-Tube passes this test . . . remains 
R corrosion-proof, 
die Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 


What's New in Radio | 


(Continued from page 94) | 


sistors are currently available with 
guaranteed alpha minimums of .90 for 
the Type 200, .95 for the Type 201, and 
98 for the Type 202. 

For further information write the 
company at 6000 Lemmon Avenue, 
Dallas 9, Texas. 


NEW PM MOTOR 

Pioneer Electric d@ Research Cor- 
poration, Forest Park, Ill. is now in 
production on a new miniature perma- 
nent magnet motor which is smaller 
than a standard cigarette pack 

The new unit offers horsepower rat- 
ings from .004 to .0165 and speeds 
from 2000 to 20,000 rpm with total 
weights from 3.5 to 9 ounces. It is 
made with its magnetic structure cast 
into an aluminum housing. In its basic 


OP A 
| | * 
construction the new motor conforms 
to JAN specifications although op- 
tional features (watertight and explo- 
sion-proof housing, fungicided arma- 
ture, noise filter, speed governor, and 
gear reducer) are availabl 


WIRE STRIPPER 

Holub Industries, Inc. of Sycamore, 
Illinois is currently in production on a 
completely automatic wire stripper 
that eliminates triggers, cocking, o1 
other holding devices 

Known as the “Hi-Speed” wire 
stripper, the new unit is designed to 
strip all kinds of building and fixtures 
wire with a single squeeze of the han 
dies. After the wire is stripped, a con- 
cealed cam holds the jaws open until 
the wire is removed 

The stripper is made in-seven sizes 
for stripping Nos. 8 to 30 solid and 
stranded wire, also POSJ for parallel 
wire and 300-ohm flat twin-lead. An 
adjustable stop is furnished with each 


tool 


MINIATURE CONNECTORS 

Viking Electric, 1061 Ingraham St., 
Los Angeles 17 is now offering an im- 
proved series of miniature rectangular 
connectors with 7, 8, 14, 18, 20, 21, 34, 
or 41 contacts. 

Except for the 8-contact unit, all 
connectors are interchangeable with 
similar equipment. The company will 
forward a complete catalogue on these 
units on request. —- 


RADIO & TELEVISION NEWS 


The publisher of a fascinatin g new 


magazine explains tts purposes and 


offers you the first copy 


with his compliments... / 


MUSIC at HOME is a completely new kind of magazine, 
planned to help everyone find more entertainment in 


hi-fi records, tape and FM radio. The wealth of intriguing 


articles, dramatically illustrated, covering both music and 


equipment, express the concept that music is for everyone, 


and the more realistic the reproduction, the more enjoyable 


the music — whether the original was a symphony orchestra, 


a hot trombone, or a crooner giving out with the blues! 


With the perfection of LP records, 
tape recorders, FM radio, and hi-fi 
equipment, people are coming to 
realize that music can make a more 
important contribution to the 
home than any other form of enter- 
tainment. 


It has a special appeal to each mem- 
ber of the family, from the little 
tot who, with uncertain steps, re- 
sponds to the rhythm of tunes for 
children, to the grandparents for 
whom music recreates happy events 
of days gone by. And for those 
ages in between, there is music for 
dancing, for relaxation, and for 
the pure joy of listening. This as- 
sumes, of course, that what is heard 
from the loudspeaker is an accurate 
recreation of the original music, 
which we have come to call hi-fi 
reproduction. 


The purpose of MUSIC at HOME 
is to help you: 
1. Select the best recordings of 


the kind of music you enjoy the 
most, 


2. Learn more about the many 
exciting uses of tape recorders, 

3. Find the FM stations that are 
providing top-quality programs, 
February, 1954 


4. Select the kind of hi-fi equip- 
ment suited to your particular 
needs, within the limits of your 


budget, 


5. Install the equipment so that 
it will be both decorative in ap- 
pearance and fine in performance, 


6. Use the equipment correctly, 
so tHat you will have all the thrill- 
ing enjoyment from your music 
that hi-fi reproduction can provide. 


In short, MUSIC at HOME is a 
how-to-do-it magazine, filled with 
articles and special features planned 
for the thousands of people who 
are interested in learning more 
about this wonderful form of 
home entertainment. 


The special offer below is extended 
so that you can have the first issue 
with my compliments, and see for 
yourself how interestingly the sub- 
jects of music and hi-fi equipment 


are presented in MUSIC at HOME. 


«+ HOME 


HI-Fi REPRODUCTION FROM RECORDS. 
TAPE, AND FM RADIO 


The following offer is made so that you can 
judge the valve of MUSIC at HOME to you 
and your family, without risking even the 
very modest cost of a subscription: 


Send in your order, using the coupon below 
The first issue will be sent you with our 
Publisher's compliments. If you are not so 
delighted with this first issue that you will 
want to receive those following, write us 
within 30 days after you receive the first 
copy, and the full amount of your remittance 
will be refunded promptly, without question 
MUSIC at HOME is a large-size magazine, 
handsomely designed, elaborately illustrated 
with photographs and drawings, and beaut: 
fully printed on fine paper. You'll enjoy it 
from cover to cover, and you'll be proud to 
show it to your friends. Mail your order 
today, so you can be sure of getting it from 
the very first issue. 


ene nr en ee eee 75} 


Milton B. Sleeper, Publisher 
207 East 37th Street 
New York 16, N. ¥ 
Please send me the first issue of MUSIC 
at HOME without charge, and enter my 
subscription te start with the second issue 
My remittance is enclosed for 

| $6.00 for 3 yeors (18 issues) 

[ $3.00 for 1 year (6 issues) 
If tf am not completely satisfied with the 
first copy, | will notify you within 30 doys 
ond you will return my remittance in ful! 


Nome 


Address 


City & Zone State 


Se ee eee ee ee eee eee ee ae 
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your hi-fidelity 
problems with 


CONE 
SPEAKERS 


MODEL 6201 — OAKIAL 
SPEAKER SYSTEM. Now gen 
erally acknowledged to be 
industry's finest vwolve in a 
high quality 12” speoker 
TRUE cooxiol dual range 
System comprising clean 
sounding woofer with heovy 
exclusive Ailnico 5W magnet, 

ORIVER TYPE tweeter with 
“Reciprocating flares” wide 
- angle horn, and BUILT-IN 
. crossover network complet 


with “Bolance” contro! 


DIFFUSICONE-12 WIDE 
RANGE WIDE ANGLE 12 

SPEAKER. Exctusive “diffus 

cone” design utilizes the bene 
fits of dual-horn loading, radia! 
projection and diffraction prin 
ciples to ochieve unsurpomed 
quality and sound distribution 
from a single wnit speaker 
Enjoy full fidelity ANYWHERE 
in the room ot ao turpris 
ingly reasonable cost 


DIFFUSICONE-8 — WIDE ANGLE 
8” SPEAKER. Same as the Dif 
fuscione.12 except in 8” size 
Remarkable fidelity and ex 
ceptional sensitivity and power 
handling copacity moke this 
ao truly outstanding eight 
Ideal for use where space is 
limited, and is also ao perlect 
selection for a mid-range 
specker in J-way systems 


MODEL 6200— EXTENDED RANGE 
12” SPEAKER. Designed for gen 
eral applications, capable of high 
ly efficient FULL-BODIED response 
throughout the operating spec 
trum. May be used with equal 
facility to improve commercial 
radio, TV, phono sets, high 
quality sound re-inforcement in 
night clubs, churches, schools, 
etc., of as ao woofer, The 6200 
must be heard to be appreciated 


MODEL C-15W—DUAL IMPEDANCE 
RANGE 15° WOOFER. Brond 
new low frequency reproducer 
embodying many exclusive ad 
vance features. Its superior re 
sponse ond acoustic output is 
due, in port, to a newly 
University developed cone and 
voice coil suspension system 
permitting the greatest axial 
movement ever achieved. The 
incredibly low distortion results 
from a new magnet assembly 


There is o UNIVERSITY Tweeter for every 
opplication ond pocketbook. Write for descriptive 
iNustrated literature. Address Desk RT-2 


buvers. 


LOUDSPEAKERS 


WHITE PLAINS 


— 


80 $O KEN.JICO AVE 


Certified Record Revue 


(Continued from page 56) 


orchestra wound up, he made a terrify- 
ing experience of this evil fable. The 
sorodin and Glinka pieces, while of less 
stature on this disc, nevertheless are 
recorded with equal effectiveness. Con- 
trol setting was flat for the ffrr curve 
Surface in my copy a little “ticky.” 


SCRIABIN 


THE POEM OF ECSTASY and THE 


POEM OF FIRE 
New York Philharme 


© rondue ted by 


N AR’ rB curve. Price $5.95. 

Back in the days when I was more 
of a romantic than I am now I greatly 
admired the old Monteaux version of 
“The Poem of Ecstasy.” I thought that 
was really great shakes as an example 
of “‘mood” music. When one becomes 
more musically mature, one realizes 
that there is a good deal that is trite 
and banal in this 
what really fascinated me was not so 
much the music as the composer. Now 
this boy Scriabin was a real squirrel! 
I haven't got the space to go into all 
of it here, but he was a character from 
the word go. He was “high priest” of 
a sort of “back to nature” cult and as 
years passed he became ever more of 

mystic. He believed that art forms 
are at their best when co-mingled and 
he was 


score I suppose 


wont to give and sponsor recit- 
which music and 
parts of his whole philosophy 
as they were combined with color and 
even odor! For all of his eccentrici- 
ties he was a clever rascal. He in- 
vented “organ” an instrument 
that would produce myriad color vari- 
ations projected on a screen, by keying 
certain prisms and mirrors, ete. Yes 
Sir! Some character! 


Is as good 


als in 
merely 


voice were 


color 


This recording 
in exposition of this music 
as you're likely to get in some time. It 
is far superior to the recent version on 
Capitol, at least as far as sound is con 
cerned. The was note- 
worthy for a good performance. Mr 
Mitropoulos has a particular affinity 
for music like this and his reading ac- 
cents the broad line rather than high- 
light detail which, while important 
obscures the composers intent. Sound 
on this dise is typical of some of the 
late Columbia efforts 
splendid. The strings are well deline- 
ated without being edgy, woodwind 
playing is reproduced with particularly 
fine overtone and vibrato. ‘““The Poem 
of Fire” is equally well recorded and 
performed. Since this is the second of 
Scriabin's tone 
ever increasing mysticism are clearly 
evident. Some wonderful sounds on 
this side and a bow to Leonid Hambro 
for some brief but very effective solo 
piano. Conformed perfectly to NARTB 
curve and required no treble or 

cut or boost. Surfaces were quiet 


Capitol dise 


which is to say, 


poems\ its roots in his 


bass, 


DVPORAK 
SYMPHONY #2 IN D MINOR 


Hamburg Badio Symphony Orchestra 


MID-WINTER SALE 
PRICES SLASHED 


T.V. TUBES—ROCK BOTTOM PRICES 
in lots of 6 each No. only 
B9« 
B9C 
47« 
39% 
6 3 
Tube Special—Broken Keys—Electricalily Perfect 
12A6 29¢; $1.00 128 49c; 7 tor $3.00 
Tube Sale + 27-B5-31-5¢ No Mixed Ass't 
6 of Any Type $1.75 
RCA UVE7E Tubes $0c 
Heavy Duty Shicided PP Input Trans $1 00 
DO. Silver Contact Trans. Keys 1.00 
isolantite Octal Pane! Clamp Sockets 3c ea 
100 Assorted Resistors $1.95 
' mta 1.000V O:! Filled Cond 75< 
2 Gang Var. “ond “—_ * “ c. with Osc. Section 
s in. Pulley « 49c 
Weetinghouce Kuprox her “4 Arms 28 
K 00 «a $1.95 
BRAND New 80 PHONO RECORDS A 
jazz " a? i ' 
12 for ‘sa 79 or 24 for. $3.00 
' 


10 Pos. 2-4 


r 50 for $5.75 
2 


Bake. Pane! Mounting 
2 ke ‘ 
»_MH RE Choke Ce 
" v 


TUBULAR ELECTROLYTICS 
i 4% 1} 
mo Vv 5% - 1} 
yw-Loss Short W 
B— Type Air Tr 
Variable Conde 
M 16« 
0 Mmf 1& 
1 20« 
Minf 28¢ 
1,000 OHM WIRE WOUND aaa Oe ee 
30 HY- FILTER CHOKE SHIELDED for $1 as 
PIEZO CRYSTAL HOLDERS 24 for $1.25; $3.50 per C 
aca Band Sw tches 
30c ¢ : if 4 40c 
Trim ver-Padder Asst.—all isotantite ! 


ATTENTION ad eopectors Explorers for Hidden 
ures! 4 pe ! 


SALE py aR 
' ase: 4 20 
vuccan Ad DuTY if 0 WATT so TERI 
B | n | New ell for 
en 7) OUR PRICE 43 25 
MINIMUM ORDER $3.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 
NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept. FE, NEWARK 1, N. J. 


VARIETY ELECTRIC C0. INC. 


hee hallicrafters 


@ 10 Kc to 250 cycles in six steps! 
@ The most stable receiver made! 


@ Single Side Band Suppressed Carrier! 
The Hottest Ham News in Years! 


THE HALLICRAFTERS CO. + CHICAGO 24, ILL, 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 
New Classes (Day and 
Evening) Start Ist of 
, Dec., Mar., June, Sept 
Free Placement Service for Graduates 
For Free Catalog write Dept. RN-54 
RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST... NEW YORK 14, N. Y 


| FREE * BARGAIN LIST @ FREE | i 
WAS fa 

1 ‘ 
| for Free Barga 


POLY-TECH 
N 


253 € 32n0 St 
: 


RADIO & TELEVISION N=IWS 


Hans Schmidt-Isserstedt, 
London LL778, ffrr curve. Price $5.95. 


know this work 
and have been waiting for a really top 
notch recording, will be gratified to 
know that your is over. At 
that is the way I feel about this pres- 
ent As Dvorak’'s most 
and beautiful works, I 
could not understand the neglect which 
seemed to be its lot. After all, the LP 
companies have been turning out hun- 
dreds of items far “standard” than 
this work Yes, there has been a pre- 
vious version on LP. issued by Urania 
But what had 
as a performance was marred by its 
uneven and undistinguished 


Those of you who 


wait least 


version one of 
interesting 


less 


worthiness this record 
sound 
[This London recording has the advan 
tage of splendid engineering. Blessed 
with a very type of 
far off mike to de 
inner detail. String 
tone is generally good, some may want 
off the treble ever 
Percussion is” solid, authoritative 
Schmidt-Isserstedt is obviously an old 
hand at conducting this lovely 
and he attention on it to 
achieve a and compelling 
reading. He senses the need to main- 
tain a melodic line as a frame- 
work for Dvorak’'s colorful orchestra- 
tion The disc reproduced well with 
the ffrr curve with perhaps the little 
extra treble roll-off, I mentioned be 
Surfaces were quiet 


AMERICANA 

tman Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MG 40003, AES curve. Price $5.45. 

This is a unusual disc which 
will appeal to a greatly diversified 
group of people. A collection of works 
by American composers such as Aaron 
Copland, Wayne Barlow, and Dr. Han- 
son, the emphasis here is on solo winds 
Hute, and clarinet 
companied by string orchestra. There 
is some really beautiful music repre- 
sented here and some particularly ex- 
pert performances. The works vary 
widely, ranging from Copland's “Quiet 
City, a rather contemplative and 
moody piece with fine trumpet solo by 
Sidney Mear, to Dr. Hanson's lovely 
Serenade for Flute, Strings, and 
Harp.” This latter work is an inex- 
pressibly beautiful outpouring of sound 
with some wonderful flute playing by 
Mariano. Believe me, if your 
like this work, you may 
as well give up this hi-fi business. This 
IS Passionate 


live, spacious 


not too 


important 


sound, it's 


stroy 


to roll so slightly 


score 
lavishes 


gracious 


broad 


fore 


most 


such as oboe, ac- 


Jose ph 
wife doesn't 
beguiling music, with a 
universal appeal. The other pieces are 
equally interesting and well performed, 
ind the woodwind sound throughout 
this disc is so clean and articulate, that 
the sure to find favor 
students of the instruments 
It is interesting to note 


dise is among 
involved 
that while this 
Mer- 
use of an 
solo instru- 
Telefunken 
splendidly 
soloists in 


per 


disc is composed of solo works 
did not the 
extra pickup mike for the 
ments their s le 

The 
} 


balanced recording wi 


curry resort to 
uUSINY 
result is a 
the 


aS usual 


theu proper concert pective 


February, 1954 


TG-34A KEYER 


PORTABLE 
@ 115 or 230 V. @ 50 to 60 cycle— 
KEYER TG.-34A is an automatic unit for 
reproducing audible code practice sig 
nals previously recorded in ink on paper 
tape By use of the 
speaker, the unit will provide code prac 


self contained 


tice signals to one or more persons or 
provide a keying oscillator for use with 
a hand key. The unit is compact, in port 
able carrying case, complete with tubes, 
photo cell, and operating manual. 
10") ,," x 10,” x 15!'4,,.". Shipping weight: 
45 Ibs. BRAND NEW— in Original Box 


While They Last Sete $24 95 


Size 


NEW—LOW—LOW PRICES 
ARC-5 COMMAND EQUIPMENT: 


5 Rec. 1.5 to 3 MC. No Tubes 
>-5 Ree No Tubes 
5 Rec. 6 to 9 MC. No Tubes 
5 Rec. 100 to 156 MC. No Tubes 
5 Trans. 4 te 5.3 MC 
>-5 Trans. 7 to 9 MC 


Used 
Used 
Used 
Used 

New 
Used 


274-N COMMAND EQUIPMENT: 


454 Rec. 1.5 to 3 MC Used 
>-455 Rec. 6 to 9 MC Used 
5-458 Trans. 5.3 to 7 MC Used 

to 9 me Used 
>-456 Modulator Used 

225 Mtge F BC.456 New 

220 3 Rec. Rack New 

2213 Rec. Shock New 

BC.450 3 Rec. Cont New 
BC -45! Trans. Cont. Box Used New 
PLUG—Male for rear of Rec 
OM.i2 Dynamtr F Rec 
DOM.35 Dynamtr F 


Used 
Used 
Used 
Box Used 


or Trans 
24V. Used: #2 New 
Modulator & Trans Used 


BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE (tthustrated 
teft) 100 CFM. 2',” intake: 2 
outlet Complete size: 5° «6 
Order No. 10939 3% 

DUAL TYPE: 100 CFM. 4 
take: 2° Dis. Each Side 
plete Size 8 a 6 Order 


1C8so $13.95 


COMPACT TYPE 
tor built inside 
4%." intake; 1% 

writs HK B% 


108 CFM. Mo- 
squirrel 


plete size: 4'4 
20067 
FLANGE TYPE 


110 CFM. 3% 
Complete size: 7." Wm 7's 
1C807 


H « 6%" O. Order N 


; 
$1 


intake; 2’. Dis 
0 


FLANGE TWIN: 275 CFM, 44," intake; 3'4" x 3° Dis 
Complete size: tt." W «x 6%" H «x 8-1/16" D. Or- 
der No. 20069 $21.9 


AERIAL WIRE—Phosphorus Bronze 216 Strand 
ed, 200 Ib. test. Weatherproof, 150 Feet $1 -50 
on Reel. RL-3 with Clips 


SOUND POWERED HEAD 
AND CHEST SET 


Navy Type—No Batteries 
ideal for TV Antenna 


and many other uses 20 Ft. Cord 
Used 


Tested: $5.95 ., 


TELEPHONE WIRE FOR THE ABOVE 


COMBAT TYPE—2 Cond. Twisted. Rubber 
Medium Weight, W-130 a 


FIELD WIRE—2 Cond. Twisted, Weather 
proof, Heavy Duty, W-110-—525 Ft. Roll 


COPPER WELD WIRE — Weatherprooted, 2 
Solid 1200 Ft. Rell. t10 0 Per Ft. @ 


FREE CATALOG 


LISTING HUNDREDS OF TRULY EXCEPTIONAL 
"BUYS" '|—WRITE FOR YOUR FREE COPY NOW! 


Required 
installations 


Covered 
per Ft 


4.15 


Cend 
per Fr 


DYNAMOTORS 


HEAVY DUTY MOBILE DYNAMOTOR: 
14 V. INPUT ~—output: 1030 VOC 260 MA 
51S V. 215 MA. use @ 

6 V DOC INPUT —soo Vv. i 

DM.42 Excel. Cond 
oOuTPUT 

Ma 


Tapped 


While they tast 
ew 
PRICES 
USED. NEW 


5 MA 


INPUT STOCK 


USA 0515 
USA 0516 


450 60 $s 
DYNAMOTOR—« or 12 
CQ conversion articies—Oct. & Dee "$2 
furnished.) This is the Dynametor the Hams 
been tatking about’ Easily adapted te supply 

62 a 150 MA. and 325 V. 125 MA @ 12 Volts 


) 
or 300 V. 90 MA. and 160 V. 110 MA 
$4.95 


Volts NEw 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED 
MP-1i2 BASE—Ilustrated at teft—i 
heavy coll spring, 2° insulator Overall 
length a Weight: 2%, 
Price ; 
MP-S-33 BASE —Insulated type with heavy 
coll spring and 5° dia. insulator Re 
Quires 2” hole for mounting Weight 
9 tbs 5 
MP.48 BASE Insulated 
heavy coil spring 
ing hole 
MP.3) 


Volt. (Reprints of 


type base with 
Requires t*,” mount 
Weight: tt ths $6.95 
: BASE Insulated type with heavy 
coil spring: 7 dia. insulator: requires 1°, hote tor 
mounting. Weight: approx. 10 tbs $a 
MAST SECTIONS FOR ABOVE BASES 

Tubular steel, copper coated painted in tt 
tions serew-in type MS.5) can be used 

any length with MS.52-51-50-49 for taper 

tion, @ SOe each. Larger Diameter Section 

8.54 


COAXIAL CABLES: 
RG-8/U (SPECIAL) 51.5 ohms. Same size as 


RG-8/U. Prices ite wo. @ 
per 11 —100 to 500 ft. @ * per ft —500 to 1000 ft 
a per ft.—1000 ft. Rolls @ per ft 
RG-H OU 


' ohms, 145 ft. length $15.00 


TRANSFORMERS—110 V. 60 CYCLE PRI 
Volt CT.25A—10.000 V. Ins. OPEN FRAME—6” « 
x4 | 

iv | Amp l 
24 Vv. '% Amp 
‘ 24-—or #0 Volt 8 Amp 


BATTERY SWITCHING UNIT and 
METER Used to 


24V. | Amp 
24 V. 6.5 Amp 


switch toad from one battery 
to another—or 6 to 12 Volts Contains Mote: 

4.15 Volt OC Seate tor reading battery voltage. 20 
Amp OPOT Switch and sndicator Case site: 4 «& 
64" = 2% NEW: s 


Address Dept. RN © Minimum Order $5.00 © Prices F.0.B., Lima, Ohio © 25% Deposit on C.0.0. Orders 


FAIR RADIO SALES 


132 SOUTH MAIN ST 
LIMA, OHIO 


New 2nd Edition 


L\ THEORY AND 

mal DESIGN OF 
ELECTRON 
BEAMS 


By John R. Pierce 
Bell Telephone Laboratories, Inc. 


ELECTRON 
BEAMS 
PIERCE 


ic presenta 
if lectron 


useful 


alse include 
fundamental mate 
eral electron optics 
th empha 
fant terprie 
thermal ele 
ne. Ne material that ha yet been 
published has been integrated with fun 
imental relations from many source 
» provide in one tematic treatment 
the minimum amount of theoretical ma 
terial nece ar for a thorough under 
tanding of electra 0 and focusing 
n thene a 
From the fi 


mportant design problem 


Briet Outline of Contents 


240 pages, illustrated $4.50 


New 4th Edition 


By Milton S. Kiver 
Associate Instructor in Radio, 
Army Air Force 


618 pages, ilustrated, $6.75 


gees FREE EXAMINATION COUPON«cees, 


DO Van Nostrand Company, tn« 
250 Fourth Avenue, New York 3, NY 


wereld me exams 
oh FT have checked be 
ou the full purchase price, plus pe ‘ 
return the books of book and owe nothir 
THEORY and DESIGN of PLEC THON BEAM s: 
TELEVISION Ivetipien 0.7 


City 7one State 

AVE! 1 you enctose full purchase price with this 
coupon, we will pay the postage. Same return priv: 
lege if not entirely satished 
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The disc reproduced perfectly from the 
AES curve without further compensa- 
tion. Surfaces were quiet. An off beat 
item that is highly recommended 
ADAM 

GISELLE 
Orchestre du Theatre National de 
L’Opera Paris conducted by Richard 
Blareau. London LL&869, ffrr curve. 
Price 25.95. 

For those who have been dissatisfied 
with the fragmentary 
this ballet, here is the complete score 
at last. Balletomanes will probably 
pounce on this as “Giselle” is one of the 
most popular works in the ballet re- 
pertory. Beautifully recorded and per- 
formed with a great deal of finesse 
and admirable restraint. Some of the 
performances I've heard of this work 
the orchestra sounded like they were 
going to a fire. I am not familiar with 
Mr. Blareau or his background, and the 
shuck is quite mute on his attainments. 
No matter, for he does a yeoman job in 
keeping things going at just the right 
tempi. He handles his forces very well 
and elicits some warm and effective 
playing from a. better-than-average 
orchestra. No sensational sound on this 
disc, but everything is clean and in 
proper balance. A little touch up on 
the bass contro] was necessary with the 
ffrr curve. Surfaces were slightly noisy 


BRAHMS 

SYMPHONY #3 IN F MAJOR 
Vienna Philharmonic Orchestra’ con- 
ducted by Karl Bohm. London LL857, 
ffrr curve. Price $5.95. 


recordings of 


I suppose the advent of this disc 
should give vent to more howls about 
“needless” duplication. Friends, I've 
just about given up on this duplication 
of repertoire business. As I explained 
in a previous column, it’s just too much 
to expect record companies to risk 
capital on recordings of questionable 
commercial value Don't misunder- 
stand me. The companies would be 
glad to venture further into the mu- 
sical unknown if they had an idea they 
would at least cover the cost of record- 
ing. In fact, we should be profoundly 
grateful for the plentitude of works 
which have already been recorded out- 
side the standard repertoire. But sales 
figures are notoriously cold-hearted 
and care not a whit about musical es- 
thetics. So the recording companies 
take the next best step and endeavour 
to so polish and refine a previously re- 
corded work that it will find new com- 
mercial acceptance. The Brahms “3rd” 
here is a good case of this thinking 
London already has this work in their 
catalogue by George Szell and the Con- 
certgebouw. It is an altogether ad- 
mirable recording and probably sells 
very well However they felt that 
Szell's interpretation was basically dif- 
ferent from that of Mr. Bohm, and rea- 
soned that many people would want 
the warmer, more Viennese reading to 
be expected from Bohm. There is also 
the question of advances in recording 
technique, to further enhance the sal- 
ability of the work. I can say that 
their reasoning is sound, for this is a 
better recording from the audio view- 


point and the reading is newly inter- 
esting, and as far as I am concerned 
to be preferred to the Szell. Bohm has 
conducted here with great intensity 
of feeling, a reading that is all heart 
and human. He never becomes maud- 
lin or too introspective, but manages 
to project sincerity into the score. The 
sound leaves little to be desired with 
richly strings and much 
cleanliness and weight to the brass 
Splendid acoustics add further to the 
merits of this version. All in all, I am 
inclined to say this is the most satisfy- 
ing Brahms “3rd” now available, and 
a version that is going to be hard to 
The disc conformed perfectly 
to its curve and no touch up of bass 
Quiet sur 


sonorous 


Surpass 


or treble was necessary 
faces. 


TSCHAIKOVSKY 
NUTCRACKER SUITE and SLEEP- 
ING BEAUTY BALLET 

Philadelphia Orchestra = ec 

Eugene Ormandy. Colum! 


NARTB curve. Price $5.95. 


Speaking of duplication in the previ- 
ous review we have here the same 
situation. Both of these works have 
been recorded ad infinitum. Can these 
new versions hope to compete in this 
tough market? The answer is a some 
what qualified yes. I say qualified be- 
cause of one thing. Performance. M1 
Ormandy does a very expert job with 
these two charming pieces, but he (and 
no one else for that matter) can equal 
the matchless job of conducting done 
by Stokowski. I don’t know what par 
ticular facet of Stokowski's talent is 
responsible for this complete mastery 
of these scores, but he has it and to 
spare. His readings are unalloyed 
magic. Soundwise, the Stokowski ver- 
sions are good recordings, but it is here 
where the Ormandy disc really shines 
The disc here has been given some fab- 
ulous recording, with sharp 
percussion, clear incisive strings, and 
some really fine acoustical treatment 
Fine tonal balance is’ maintained 
throughout. The “Sleeping Beauty” has 
some terrific effects in it, far beyond 
any previous version. A tough deal 
here all right. It's six of one and half 
dozen of another in matter of choice 
It really depends on what qualities 
weigh most heavily with you, sound or 
performance, which will determine 
your ultimate choice. 


precise 


DEBUSSY 
SUITE BERGAMASQUE 
RAVEL 
GASPARD DE LA NUIT 
Friedri¢h Gulda, pianist. London LL- 
754, ffrr curve. Price $5.95. 


Here is some of the best piano sound 
you're likely to hear in a long time 
Absolutely on pitch, with no evidence 
of flutter. Warm toned when needed, 
properly percussive on demand. The 
music is interesting and beautifully 
played. In the “Suite Bergamasque”’ is 
to be found one of the most famous of 
all pieces for piano, “Clair de Lune” 
As for the rest of the work, it can best 
be described as an attempt to convey 
a new musical idiom within the frame- 
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work of 18th century stylism. The 
tavel piece is typical of that fabulous yr >. 

talent. This is piano music as brilliant- = FOLLOW ARROW FOR BIGGEST 
- pegs ge eng betes ager STOCK AT LOWEST PRICES 


The color, the subtleness, the flashing 
rhythm are .~ ~~ The alg tc 7 @ RADAR TRANSMITTERS 
of “Gaspard de la Nuit” called “Scar- » 
iol? ie ceieantll ton Gis Aan OE ik Te @ RECEIVERS TUBES PARTS 
technically difficult pieces ever com- Sens sone! 
pose d for piano You can well believe buy! UHF TRANSMITTER-RECEIVER 
it is Gulda exhibits his amazing dex- Frequency range 415-420 MC. Receiver uses 13 tubes. 
terity. Here is a young man destined 5S Stages of 30 MC. IF amplifier. With schematic. Less 
for rire iter things in music. He pos- “ty dynamotor and tubes. Excetient condi- 

= ; * hagrics ' a tion. Never before offered at this money- 5 95 
sesses an absolutely fabulous tech- ° 

oll. - saving price! 

nique, comparing in this respect to the 
great Horowitz. Happily he is not all 
technique and dazzle, but can play with CAP. 
heart and feeling as he so clearly shows SPECIAL 
in this disc. Tl ynly quibble I have BC-625 VHF 
- Ove ow ne the TRANSMITTER R.F. Modulator 


Freq. 1 
dry acoustical environment the piano 156 Me W 


was recorded in. No matter, it is still es d . , ' 
one of the best around, ranking for pi- é . ‘ . $9.95 
ino quality with the best Westminster. 

UHF 


A slight roll-off in the treble was nec- A 
essary with the rr curve. Good sur- Transmitter 


scr 283 ae ar neat — Sven 


mobile 
$24 50 


with this whole disc is the somewhat 


faces 


M ASTERPIEC ES OF MUSIC BE- e . 1D6/APN4 
FORE 1750 ent condit $8.95 
Danish soloists and ensembles. Haydn : Hie i Nl 
ae HSL 2071, NARTB curve. Price INTERPHONE AMPLIFIER tard ator 
$5.95. BC-709-B _— , 
me nen date Game anita $42.50 
rhis is an monumental undertaking, . i. di ein 6 Y OK. Write f 
being the first record of three to be is- ‘ ed batterte Instru 
sued in this little known area of music > @ | tom Manuel and Schemat = Oe 95 
Actually these recordings can be likened =, NEW (less battert BC-604 30 bed rm TRANSMITTER rr 
° Mec. band i f wie ' aple 


to “talking books” since it follows the R-28/ARC-5 RECEIVER “ empe , ‘ od eryet tal 
complete text of a book of the same ! 166 MC. With tubes. Excel. cond $45.00 . - 


title published by W. W. Norton and MOTOROLA MODEL TR 20-18 MOBILE 2 yet $12, 95 
Co. That is, at least the musical pieces 


WAY RADIO 1 condition $150.00 


contained in the book. Let it be under- RADAR TEST EQUIPMENT OvNAMOTOR SPECIAL: © V. input. Output 480 


stood that this is certainly not hi-fi TS-12. TS 13, TS 15, TS-33, TS-34, TS-3 onae TRANSMITTER 
. TS 45A0M 


demonstration music. The recording is MP-28 POWER SUPPLY. Excellent « 
hich fidelity, the soloists and choruses 


and the various instruments come COMMAND EQUIPMENT (SCR- eediein 


Used New 

through with startling clarity, quite N RELAY. Le nd $1.95 ec 4548 

wide range and distortion free. But the SAEEneEn auonenee ws $1.90 acai ANGLE COUPLIN $0 0s 

musical material does not lend itself to CON OL we X ivg 2.95 FT-234 MOUNTING , aie 

“ae 7, © a . ctr . 2.95 226 ‘ ‘ 

flashy effects if that what you are poarTton inceaven 3.08 

after. This is music for the serious renin HOX 2.95 MOUNTING PLATE for €T-220 1.80 
itt r OM " " 1 HAC 

student, one who would trace the an- 12.95 wive 2.25 3.95 
6-0 MC RECEIVER. With tubes 9.95 14.95 t i Aiber ec. 486 225 

cestry of much of our present works SSMITTER, 4 Mi ATOR, For SCR-274 6.78 

a With ¢ 9.95 ‘ i et of 4 tubes for tranen r 1.25 

rhe compilation of this material repre- 

sents a fantastic amount of work and SRPPEEPEBEEEBELEBLELELE 
4 ° WAVE vou any NEw OF vseo 

much credit should be given the re G RADIO GEAR TO SELL? 

searchers and to the Haydn Society for FOLLOW ARROW FOR TOP PRICES 

_ = hie . , ‘ H-16U HEADSET WO « PE125 POWER SUPPLY: (Oy. 

venturing into this unknown and for “ean Ganmene ; . UT a Sa 

midable (sales-wise) era of music. It WS-23 HEADSET Ne as.30 MKS. : _ 

®S-30 HEADSET 


would be interesting indeed to sit down NEW » USED Te G25 MING DETECTOR | won | 


} , es ; . HS-33 HEADSET yew ove 
With the book and follow with this disc uS-38 weaeset ~ ae hers TEL SPnons aaocaven AMPLIFIERS 
when the text called for the music. A NEW : ee. bee - 
New ’ RAN ‘ wri Ter 

new departure in learning to say the oe fon eee vm mans » tae 
least! There is much of this music that ae 22 moBKe ANTENNA ae oa. i 
any music lover will appreciate. If you TU-37 TUNING UNIT. (2-5 MK 225 ‘i. Per Va 

- PE-SS OYNAMOTOR 12 V input SOO VOC @ 
ve ve * » ¢ » > > . Ty 28 TUNING unr 2 Mm < : 200 mil it Ne 
can overcome a common tendency to PIGLO TELEPHONE. FEB. Compicte BHAND 

‘Ew | a 1A be 


fn 
Ts-10 s0oVU POWERED HAND SET \ ved 


. r ‘ 4 ” or ? TUNING maven NEW . 

consider this type of music dry “ there 470 os" tu see § + RADIO NEWS OC OVERLOAD RELAY. West. 0.2-1.0 amps 

is much interesting listening here. @c-1023 75 mc manne BEACON RECEIVER 334-2868 mC RECEIVER... ° 
plete w ; 


a INDUSTRIAL CORPORATIONS 
CCT-52232 NAVY COMMAND TRANSMITTER 


2.1-3 MC. New, with tubes $14.95 on Military Blectronie Equipment. Test Eyuipment 
250 TL TUSsE +++-Ea. $9.95 Per Pair $17.00 “e 


Visit Us $5.00 MINIMUM ORDER ACCEPTED 


At The West Coast EQUIPMENT WANTED! "Mieke. 


pcoukeemmma ARROW SALES, INC. «0 322~~ 


in Los Angeles, Calif. Cable Address: ARROWSALES POplar 5-1810 7440 Verne Ave., W. Kollywood, Calif. 
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REAL SAVINGS! 


AT PART-MART 


WILLIAMSON Circuit 


AMPLIFIER KIT 


Uses famous Williamson 

Circuit with unique mod 

Wications for true HI FI re 

production at increased 

power output Only top q 

quality products are used VA 


specially wound, ta $ 
mous make HI-FI audio 
output transformer tue . ww o 
gedly constructed power “~ 
transformer Power output 
15 Watts undistorted Out 
putimp 348 iG ohms MH 
imp. input for stal pickup, preamp. tuner Freq response at 5 Watts 
~ 1 db 8 80,000 cos. Furnished complete with punched chassis 


transformers, tubes and all other com 
48.95 fA. 


ponents Full detatied wiring and assembly 

instructions DIM 9°n12°96% SHIPPING 

WI 7278 ths STOCK WO LI14 

4-CHANNEL PREAMP KIT 

Designed for above amplifier but can be used with any HI-FI equip 
ment Selector switch for FM AM of TV tuner, tal or reluctance 
type pickup, tape of wire recorder, of other signal source 3 pos 
equalizer switch in high gain input circuit permits selection of turn 
over and roll off characteristics to match most types of recordings 
2 independent, continuous controls provide full Base and Treble boost 
and attenuation Power obtained trom main amplifier AC outlet 
on chassts permits main ampliher and associated equipment control 
by master switch Complete with punched chassis (with pictorial 


diagram), ali components, tubes, cabinet $ 
19.55 EA. 


detailed instructions DIM 10% ‘14"x4 
STANDARD COIL 


CASCODE TUNER 


New low price on the most popular 
front end tuner in the Industry Uses 
Cascode 8 F amplifier and dual triode 
miner oscillator 2575 PIX 

2125 me sound Use with 

of intercarnier as de 
sired Covers all channels trom 7? 
Uses easily interchangeable coils on 
strips which may be later used for 
UME work Lach channel has individual 
oscillator adjustment screw for front end alignment of pature brit 
fiance, definition and sound Balanced 300 ohm input 3 


split sound 

oncentri 

ontrot shafts for channel selection and fine tuning Cascode model 

supplied with 684//68Q/ and 6/6 $ 

tubes DIM: 4% "x34 "x64" SHIPPING 17 88 

WI Sibs STOCK NO LIL e EA. 
STANDARD COIL PENTODE TUNER 

Front End as above but with Per 

tode RF amplifier, complete with 

6CB6 68C5 and 6J6 tubes. SHIP +18 88 

PING WT. 5 tbs. NO. L118 e fA. 

Low priced, high quality, com 

plote kitfor 2W att phonograph 

ampliher equipped with var 


able tone control. separate vol 


i 
8 


128Q/ and 9575 rectifier tubes r) 4 


ume control Has connections 
for phonomotor Uses 5O0L6 


for 110V AC DC operation 
Kit includes punched chassis 
line cord and plug, all parts 


but less tubes SHIPPING 


WI Jibs STOCK NO L119 ruses $3.19 EA. 
MALLORY INDUCTUNER 


Way below wholesale cost for oe 
this popular 3-gang tuning de a 7 
vice! For replacement or in own < 

designs for TV and FM receivers 

and boosters. Continuous tuning = 

from 52-120 me and 175-216 

me with 4 turns of shaft, Size, 4"%ig"x LOTS OF 3 


2 Ve". Shaft length, 3°. SHIPPING WT $ 
2.19 


3 Ibs. STOCK NO. L108 
EACH 


$2.49 sacn 
12’ P.M. SPEAKER 


A quolity speaker made by R8.C.A. for use 
in the finest sets. Alnico V centerless ground 
magnet. Seamless cone. Extended Fre 
quency Range. Voice coil 3.2 Ohms. Maxi 
mum power output 10 Watts. Fresh stock 
SHIPPING WT. 4 ibs. STOCK NO. L106. 


$3.49 cach ors *319 «. 


Write for Additional Listings 
INCLUDE POSTAGE EXCESS PROMPTLY RETURNED 


TERMS, F.0.8., N.Y.C. MIN. ORDER $3.00 25% De- 

posit on C.0.D. Orders. SAVE C.0.D. CHARGES RE 

MIT IN FULL PLUS POSTAGE. Excess Promptly Returned 
SUBJECT PRIOR SALE. 
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ROCKVILLE CENTER tL. t., N. Y. 


Music Probe 


(Continued from page 61) 


the volume control. (This provides a 
“ground” for the crystal detector and 
keeps hum under control. If the TV 
set is an a.c-d.c. type, there should be 
an isolation transformer in the power 
lead to prevent accidental short--or 
you should test to make certain that 
the chassis is on the ground side of 
the line, of course.) 

Touching the end of the probe to 
the “high” end of the volume control 
should yield a good signal-—-with the 
somewhat strange situation of the TV 
set playing the sound from an AM 
station while going merrily on with 
the picture from the TV station 

You can probably tell at once if the 
audio end is OK--even if there is 
nothing on but a soap opera. However, 
once the AM station plays a little 
music, you will be able to tell for cer- 
tain. If the sound is still bad, you 
know that the trouble is in the TV 
audio circuits and won't waste time 
chasing rainbows in the front end of 
the video set 

Likewise, moving the grid to the 
final output tube will indicate (by 
fall-off in volume) if the first audio 
is amplifying 

In an AM set, the testing technique 
is similar, of course. You can start 
with the volume control, and work 
your way to the grid of the output 
stage 

Signal tracking through the video 
amplifier stages is just as fast as 
audio checking on a TV set. Applying 
the probe to the grid of the first videc 
amplifier tube will place a strong, and 
highly unusual, pattern on the picture 
tube. This pattern is difficult to de- 
scribe but quite different from any- 
thing ordinarily encountered in tele- 
vision servicing, so once you have seen 
it you will remember it. And when 
you don't see it, anywhere along the 
video tube circuit right down to the 
picture tube, chances are you have 
the trouble cornered 

So much for using the probe— build- 
ing it little longer, but not 
much. The photographs are just about 
self-explanatory. The parts are as- 
sembled, and soldered together. Then 
the unit is “tuned” to the nearest AM 
(standard broadcast) set in the area 
the station which can be depended 
upon to develop a good signal. The 
tuning is accomplished by sliding the 
core of the coil in and out, and ce- 
menting it in place at the proper 
point. (In the preliminary tune-up, 
the test lead can be connected to an 
antenna and the clip on the probe to 
a ground. Then a pair of headphones 
connected between the prod = and 
ground will provide the signal.) 

C,, parallel with the coil, is needed 
to tune the coil if the broadcast sta- 
tion is at the low end of the dial-in 
fact, a larger condenser, up to 250 
wufd. may be needed. For a station at 
the high end, above 1200 ke. or so, it 


stage 


takes a 


may be omit the 
denser. 

Once everything is in working 
order, the “works” is stuffed into a 
plastic case from a small penlite 
flashlight. You may have to modify 
the physical layout somewhat to fit 
the particular flashlight you buy.—3 


possible to con- 


Headphone Radio 


(Continued from page 42) 


order to compensate for the loading 
effect of the grid on the resonant cir- 
cuit. It should not be supposed, how- 
ever, that the same results can be ob- 
tained with an ordinary coil and re- 
generation. In the latter case, a much 
longer antenna, together with panel 
controllable regeneration, still gives 
inferior performance. The ferrite core 
of L, is adjusted in order to establish 
the optimum amount of feedback. It 
should be make the re- 
ceiver oscillate by means of this ad- 
justment. Oscillation is indicated by 
whistles as C, is rotated through its 
range. Each whistle is a heterodyne, 
or beat frequency, between a 
station and the receiver oscillation 
frequency. This mode of operation 
should be obtained when. the 
adjusting screw has its greatest length 
protruding from the coil because the 
core will then be in a position result- 
ing in the highest mutual induction 
between the feedback coil and the re- 
sonant circuit. The screw should be 
turned slowly clockwise until there is 
no longer evidence of oscillation for 
any setting of the tuning condenser, 
C,. It is possible to obtain peppy per- 
formance with the feedback adjusted 
a comfortable margin below the point 
of oscillation. The foregoing adjust- 
ment must be made with a four foot 
vertical antenna. If oscillation cannot 
be obtained, the connections to L, 
should be reversed 

For very weak or distant stations, 
the antenna can be made a little 
longer; conversely, if one is close to 
powerful stations, it can be shortened 
In general, the length will be between 
three and five feet. There is no ad- 
vantage in lengthening the antenna 
much beyond five feet because the “Q” 
of the resonant circuit will be de- 
graded and the advantages of the fer- 
rite core coil will be lost. ~30-— 


460 MC. LICENSE 


HE Carey Division of Swan Rubber 

Company has received the first license 
granted by the FCC permitting opera- 
tion of a point-to-point two-way radio 
system in the 460 me. band. 

The frequency assigned is 460.7 me. 
in the u.h.f. portion of the Citizens 
Radio Service band. 

Two Motorola 20-watt, local control 
desk-top consoles are used at each of the 
company’s two plants. A directional 24- 
element yagi antenna at one plant beams 
the signal to its counterpart at the other 
plant. 

The system is said to speed communi- 
cations between the two plants and to 
eliminate telephone tie-ups. 3) 
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Hi-Fi Speakers 
(Continued from page 73) 
hn t 


In the case of the high-frequency 
unit of a “Duo Cone” loudspeaker, the 
nonlinear distortion due to the sus- 
pension system was minimized by 
making the stiffness of the space be- 
hind the cone the controlling acous- 
tical impedance. For example, the re- 
sonance of the high-frequency unit 
without the back enclosure occurs at 
750 cycles. With the back enclosure 
as used in the “Duo Cone" speaker, the 
resonant frequency is 1500 cycles. 
Thus, the cavity behind the cone be- 
comes the controlling acoustical im- 
pedance involving acoustical ca- 
pacitance elements The acoustical 
capacitance of the cavity is linear and, 
therefore, does not introduce distor- 
tion 

Employing these expedients, the 
nonlinear distortion in the Type LC- 
1A is very low, as shown by the char- 
acteristics of Fig. 18. 

Transient Response Since all 
speech and music is in a continuous 
state of change, it is, of course, of a 
transient character. Therefore, a high- 
fidelity sound reproducing system 
must be capable of reproducing these 
rapid changes without any appreciable 
deviation 

One of the common methods for 
testing the transient response of a 
loudspeaker is observing the response 
to a tone burst. A tone burst is a 
single frequency, sine wave signal of 
short duration, having a rectangular 
envelope. The duration of the signal 
may vary from 50 to 500 milliseconds, 
depending upon the frequency. The 
rectangular envelope’ characterisvic 
means that a tone burst consists of a 
signal of practically instantaneous 
rise and decay periods. A deviation 
from the rectangular envelope depicts 
the transient response of the loud- 
speaker. The maintenance of a rec- 
tangular envelope, that is, the almost 
instantaneous rise and decay of the 
tone burst, is a very severe test 
Therefore, any loudspeaker passing 
this test will handle any transients 
encountered in speech and music with- 
out distortion. From the shape of the 
envelope of the tone burst emitted by 
the loudspeaker, it is possible to cor- 
relate the shape with the response 
frequency characteristic. For example, 
if there is a peak in the response fre- 
quency characteristic, some time will 
be required for the output to build 
up to the steady-state value after the 
electrical input has been applied, and 
some time will be required for the 
output to decay after the electrical 
input has been stopped. If there is a 
dip in the response frequency charac- 
teristic, there will be a rapid build up 
in the output after the electrical in- 
put has been applied; then this is fol- 
lowed by a very low, steady-state 
value and then another rapid rise in 
the output when the electrical input 
has been stopped. From the foregoing 
it will be seen that the growth and 
February, 1954 


You can SEE the difference... 
HEAR (Ac difference 
in the NEW 


BRILLANTE. 


mahogery—Mode!l HE 
nclosure and Speaker 


ormea Model HF 100 6 


si) 
e difference. 0 0 oo STVRING—A cabinet designed by Mourice 
a with semple. modern-classical lines that will smartly blend 
m and grace any decor. The new Brillante will be admired 


by everyone 


BEAUTY — Glowing with the splendor and lustre 
of fine woods—hand rubbed to a rich patina of 
fine furniture——the new Brillante—in enther 
genuine honduras mahogany or blonde khorima 


is truly a Inaster piece of woodworking art 


«si4/ 

Ve difference « ee © PERFORMANCE —An enclosure and 
high fidelity speabher system designed a6 a unit that 
reproduces smooth, fundamenial bass and bright, clean 
highs every nuance of tone—from the softest pianissime 
to thunderous fortisime, 


QUALITY ~The new Brillante marks an epoch in design 
and engineering. Produced by Utah—a pioneer and 
leader for over 3O years in the held of sound engineering 

the name Utah assures the finest quality in design 
engineering, production and performance. Quality os built 
right on. It is right-—because it is built right by Ltah 


RADIO PRODUCTS CO., INC. 
1350 MONROE ST., HUNTINGTON, IND. 


HELP WANTED! 


This established radio & television manufacturing firm in Western 


New York has openings for: 


Test Engineers Trouble Shooters 
Technicians Aligners 


Applications should contain details of past experience. Write to 


Personnel Manager, H. E. Dudley 
STROMBERG-CARLSON COMPANY. Rochester 3, New York 
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AIREX'S 1954 Co-Channel 
630 FA-2A aetiptet eden 
3 MONTHS 

RMA 

GUAR. 


ON ALL 
PARTS 


ly 


Tube 
Mounting 
Brackets 

$6.50 


Here is the 


chassis on the market today the one 


.. ‘ 
q Chassis 
' Mfr. Lic 
p by RCA 


most powerful fringe area 
r'V engineers and servicemen are buying 
for themselve Clear 


reception up to 200 mile 
CHECK THESE EXCLUSIVE FEATURES 


© 10 WATT push-pull audio output. Frequency 
range from 40 to 12,000 cycles © 3 position 
fringe area switch © Delayed gated AGC 
System © Standard Coil Cascode Tuner pre- 
vents radiation @ Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines @ Heavy duty 
front focus control © Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width © improved syne am- 
plifer © improved automatic brightness con 
trol © Set aligned for 21.9 MC. New Ham band 
will not interfere © Improved fused high volt- 
age power supply gives full 14.5 KV under load. 
Will handle all picture tubes up to 24 inch with 
full sweep © Improved video amplifier has a 
gain of 40 © All moulded plastic condensers 
give long life & trouble-free operation © Easily 
adapted to new UHF stations in 2 minutes by 
just changing a strip in the tuner @ Extra 
heavy duty power transformer with large safety 
factor © 6CB6 tubes in Video IF to give full 
gain © Extra filtering in power supply for hum 
& ripple-free opuration © Phono Connection & 
switch on chassis allows you to play your phono- 
Graph or tuner through the built-in 10 watt hi- 
fidelity amplifier @ Extra heavy duty focus coil, 
which runs cool © Full focus cosine yoke 


THE ONLY CHASSIS WITH 10 WATT 
PUSH-PULL AUDIO a AT 


Less Tube 
and ‘Seas kets 


Complete with 12” ROLA Hi-Fi Speaker 
With UHF 83 Channel Converter—$199.95 
Detailed Service Manual & Schematic—$! 
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decay characteristics of speech and 
music will not be reproduced unless 
the system exhibits good response to 
transients. In addition, faithful tran- 
Sient response frequency characteris- 
tics of the loudspeakers described 
herein are smooth. The tone burst tests 
of these loudspeakers shown 
that the shape of the tone burst is 
faithfully reproduced throughout the 
frequency range of the loudspeakers. 
Therefore, loudspeakers will re- 
produce the growth and decay charac- 
teristics of speech and music 
During the past dec- 
ade, considerable emphasis has been 
placed upon high sensitivity, with 
little regard for directivity and dis- 
tortion. The reason for this state of 
affairs is that high sensitivity is easily 
demonstrated and is more dramatic 
in a quick test than the degradation of 
quality due to distortion and sharp 
directivity. As a consequence, smooth 
response, broad directivity, and low 
distortion have been sacrificed for 
sensitivity For example, a_ loud- 
with a high order of distor- 
tion and a narrow directivity pattern 
will sound louder than one with low 
distortion and a broad directivity pat- 
tern. Furthermore, the impression is 
often conveyed that the loudspeaker 
with the highest sensitivity is the 
superior one. This is erroneous be- 
careful consideration will show 
that a more uniform directivity cou- 
pled with lower distortion at the sacri- 
fice of sensitivity will produce a 
superior loudspeaker. It is after very 
careful tests are made, that the more 
important characteristics of low dis- 
tortion and uniform and broad direc- 
tivity are realized 

In a direct radiator 
speaker, with the 
fixed, namely; the cone diameter, the 
amount of magnet material, and the 
frequency, the only remaining param- 
eter that involves the efficiency in a 
maximized design is the mass of the 
voice coil and the cone. In typical 
loudspeakers, a reduction in mass of 
the cone of two to one will result in 
a gain in efficiency of three decibels. 
The heavier cone in this case will 
have a stiffness of eight times, a yield 
point of more than two times. There- 
it will handle at least four times 
as much input power as the lighter 
cone for the same distortion. For the 
same distortion, the heavier cone will 
deliver at least two times as much 
sound power output and the distor- 
tion will be much less than from the 
lighter cone Thus it will be seen 
that there is nothing magic about ob- 
taining increased efficiency in a loud- 
speaker at the expense of nonlinear 
distortion 

When 
listening 


have 


these 


Sensitivity 


speake I 


cause a 


dynemic loud- 
following factors 


fore, 


comparing loudspeakers by 
tests, the observation point 
near the axis. How- 
ever, in the home, the listening posi- 
tion in the room may be almost any- 
where. Under these conditions it is 
important that the loudspeaker cover 
almost 180 degrees in order that there 
be no frequency discrimination due to 
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Fig. 19. (A) Broad directivity pattern, 
and (B) a narrow directivity pattern. 


the directivity pattern. Therefore, 
listening tests on the axis alone are 
unrealistic. To show how the direc- 
tivity affects the sensitivity on the 
axis, a comparison will be made of 
two loudspeakers with the same ef- 
ficiency but with different directivity 
patterns, as shown in Fig. 19. The 
sensitivity on the axis of the loud- 
with the narrow directivity 
pattern will be approximately six de- 
cibels above the one with the broad 
directivity pattern. The loudspeaker 
with the broad directivity pattern will 
cover the entire room, if it is placed 
in the normal location along a wall 
However, in the case of the loud- 
speaker with the narrow directivity 
pattern, only a fraction of the room 
can be covered without frequency dis- 
crimination 

For home and other smell room 
sound reproduction, high sensitivity is 
not a requirement because the power 
available from the amplifier is more 
than adequate to obtain satisfactory 
sound levels For example the loud- 
speakers described in this article will 
deliver a sound level of 80 db in the 
average living room for an input of 
05 watt Most amplifiers used in 
high-fidelity radio receivers and pho- 
nographs have an output of at least 5 
watts. A 5 watt input to these loud- 
speakers will produce a level of 100 
This is the peak level* of a 
full symphony 
seat in an orchestral hall 
more, the loudspeaker 
heavier cone and lower 
used with conventional amplifiers, will 
actually deliver more sound power be 
fore it overloads than a loudspeaker 
with a lightweight cone. This is due 
loudspeaker with a light 
overloading at a fraction of the input 
of one with a heavy cone. Therefore, 
smooth response, low distortion, and a 
broad directivity pattern are more de- 
sirable than high sensitivity, because 
high sensitivity is of no practical 
value if it is obtained at the expense 
of low distortion and a broad directiv- 
ity pattern 
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iN CONSTRUCTION 

Rohn Towers are built of heavy duty 
tubular steel electrically welded 
throughout by skilled workmen exact- 
ly to specifications. Proof of Rohn con- 
struction lies in the fact that thousands 
of towers have been sold in the past 
several years and have successfully 
withstood the rigors of time in all 
climates and under the severest of 
conduaions! 


IM PERFORMANCE 

Rohn Towers assure you of trouble- 
free performance and once installed 
give unquestioned satisfaction year in 
and year out! You are free of com 
plaints because over the years Rohn 
Towers have proved themselves from 
the serviceman, dealer and customer 
point of view! 


im SALES 
Sales acceptance has been phenomenal 
thousands have been sold coast-to 
coast — and the design has been one 
which has withstood every test 
known! Why “experiment” with an 
unproved tower design when you can 
sell Rohn? 


So we ask you, “Why take chances 
with an untried tower’ Be sure se 
Rohn — the only tower of us kind to 
wiuhstand every test! 


Rohn Fold-Over Tower PA : 
only one of its kind sd 
exclusive with 

Rohn 


r 
MN 
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3 Self Supporting Rohn Towers 
To Fit Your Every Need 
The No. 5 — The self-supporting tower for 


use up to 40’, of guyed to 80’. An economical, 
yet sturdy, permanent tower! 
The No. 10 The standard 12° design that 


is self-supporting to 50° and can be installed 
to 120’ when guyed! 


The No. 20 — The heavy duty Rohn Tower, 
ideal for communication and where great 
height is required — self-supporting to 60’, 
or guyed to 1501 

All Rohn Towers are in 10’ sections — easily 
erected, transported and stored! 


patent 
pending Rohn Telescoping 
4 Mast complete 
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design in 20 
3 640 


A COMPLETE LINE OF TOWER 
ACCESSORIES AND HARDWARE 


A full line of Superior Design Tower acces- 
sories is available inclucing guying brackets, 
house brackets, wall mounts for towers and 
masts, special tower bases such as peak and 
flat roof mounts, etc. 


Contact your Rohn authorized rep- 
resentative or your distributor for 
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AT HOME ONY 
With the New Improved 1954 § 
Progressive Radio“EDU-KIT” 


NOW INCLUDES 
SIGNAL TRACER 


and 
CODE OSCILLATOR 


@ FREE TOOLS 
WITH KIT 


ABSOLUTELY 
NO KNOWL 
EDGE OF 
RADIO NEC 
SSARY 


NEEDED 


EXCELLENT 
BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The “Edu-Kit" offers you a Home Radio Technician 
Course at a rock-bottom price You will learn how to 
identify Radio Symbols and Diagrams; how to build ra- 
dios. using regular radio schematics; how to wire and 
solder in a professional manner. You will learn how te 
operate Receivers, Transmitters, and Audio Amplifiers 
You will learn how to service and trouble-shoot radios 
You will tearn code You will receive training tor 
F.C.C. license in brief, you will receive a basic edu- 
tation in Radio exactly like the kind you would ex- 
pect to receive in a Radio Course costing several hun- 
dred dollars, 


THE KIT FOR EVERYONE 
it Is not necessary that you have even the slightest 
background in science or radio. The “‘Edu-Kit’’ is used 
by young and old; by radio schools and clubs: by Armed 
Forces personnel and veterans for training and rehabili- 
tation. No instructor is required. Instructions are com- 
plete, simple and clear, You cannot make a mistake. 


PROGRESSIVE TEACHING METHOD 
“Edu-Kit" uses the principle of “Learn by Do- 
Theretore you will build radios, perform jobs, 
conduct experiments to illustrate the principles 
which you learn You begin by learning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradualiy in a progressive manner, you 
will find yourself constructing more advanced multi-tube 
radio sets, and doing work tike a professional Radio 
Technician The *“‘Edu-Kit" Instruction Books are @- 
ceedingly clear in their explanations, photographs and 
diagrams, These sets operate on 105-125 V. AC-DC. 


The Progressive Radio ‘‘EDU-KIT*’ Is Complete 

You will receive every part necessary to build fifteen 
different radio sets. Our kits contain tubes, tube sock- 
ets, chassis, variable condensers, electrolytic condensers, 
mica condensers, paper condensers, resistors, line cords, 
selenium rectifiers, tie strips, coils, nardware, tubing. ete 
Tools are included, as well as an Electrical and Radio 
Tester. Complete, easy-to-follow instructions are pro- 
vided. tn addition, the “Edu-Kit" now contains lessons 
for servicing with the Progressive Signal Tracer, F.C.C. 
instructions, quizzes. The “‘Edu-Kit" is a complete radio 
course, down to the smatiest detail 


TROUBLE-SHOOTING LESSONS 

Trouble-shooting and servicing are inctuded. You 
will be taught to recognize and repair troubles. You 
will build and tearn to operate a professional Signal 
Tracer, You receive an Electrical and Radio Tester 
and learn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the “Edu- 
Kit’ Our Consultation Service will help you with any 
technical problems which you may have. 


FREE EXTRAS 
® Electrical and Radio Tester © Electric Solder- 
ing tron © Book on Television © Radio Trouble- 
Shooting Guide © Membership in Radio-Television 
Club © Consultation Service © Quizzes @ Train- 
ay F F.C.C. License. 
ttractively Gift Packed. 
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QRZ Mobile 


(Continued from page 47) 


control box duplicated at the transmit- 
ter, as they always are, and a headset 
connected extra “audio” 
line, complete two-way operation for 
test purposes may be obtained without 
“leap-frogging” around the car and the 
pedestrians who inevitably gather to 
watch 

The controls line up in three rows on 
the rig’'s front panel. See Fig. 1. Across 
the top row are the 1” plate current 
meter, antenna tuning, and a toggle 
switch for selecting oscillator or final 
amplifier plate currents for meter 
readings. The middle row has the crys- 
tal plug-in socket, final plate tuning, 
and the 3-position bandswitch (shown 
in the 20-meter position). The bottom 
row has the main “on-off” toggle 
switch (duplicated at the dashboard 
remote-control box and normally left 
in the “off” position), oscillator plate 
tuning, and the “transmit-receive” tog- 
gle switch (also duplicated at the dash- 
board and normally left in the “re- 
ceive” position) 

Should the rig have to be removea 
from the trunk for inspection or serv- 
ice, the job can be done in a jiffy be- 
cause of the simple 2-bolt mounting 
employed. A plywood shelf is perma- 
nently mounted on the wall of the car 
trunk. Two 2's” x 4” machine bolts 
are secured to the rig’s bottom cover 
plate and two matching holes are 
drilled through the plywood shelf 
When the rig is fully assembled with 
the top and bottom covers in place, the 
unit is set on the plywood shelf, the 
two machine bolts protruding from the 
bottom of the rig slipping into the two 
matching holes of the shelf. The rig is 
then secured with two wing nuts and 
lock washers. A braid conductor con- 
nected from the car body to the for- 
ward wing nut is included as an assur- 
ance of a good grounding condition be- 
tween the rig and the car body. It may 
or may not affect performance in your 
installation but its inclusion is recom- 
mended. Tubes can be replaced, if nec- 
essary, in a jiffy, simply by removing 
the top panel of the rig’s box. It is se- 
cured by four self-tapping machine 
screws usually supplied with the box 
Please note, however, that the tubes 
should last indefinitely under the mod 
est operating conditions of this trans- 
mitter 


across the 


Tuning Up 


The transmitter operates satisfac- 


torily with d.c. supply voltages of from 
300 to 500 volts. The power output will 
depend to a large extent on the plate 
voltage used. For a supply voltage of 
100 the power input to the 5516 r-f 
final is approximately 25 watts and is 
consistent with extended tube life. The 
slider on the bleeder resistor, R,, 
should be adjusted for 300 volts for 
proper oscillator and modulator opera- 
tion. After the installation is complet- 
ed and all cables and an antenna load 
(preferably a “dummy,” for the sake 
of the other hams in QSO) are con- 
nected, insert the crystal in its socket 
and throw the main power toggle 
switch to “on.” (A 40-meter crystal 
works very well for 20-meter output of 
the rig. The oscillator has excellent 
harmonic output and provides suffi 
cient driving power for the grid of the 
5916 tube so that it is always operated 
as a straight-through amplifier. An ac- 
tive 40-meter crystal, therefore, should 
drive the final as a straight-through 
amplifier even at the 10-meter band- 
switch setting.) 

With the bandswitch set for 
sired output frequency and the oscil- 
lator tube already heated, set the 
“meter reading” toggle switch to read 
“oscillator” plate current. Next, throw 
the “transmit-receive” toggle switch to 
the “transmit” position and adjust the 
oscillator tuning for the sharp meter 
dip which indicates resonance. At reso 
nance the current will be between 30 
and 40 ma. (It is suggested that, for 
the sake of the tube’s life, the 5516 be 
left out of its socket during this initial 
adjustment of the oscillator, and put 
back in its socket and the plate cap 
attached after the ability of the oscil- 
lator to be resonated is ascertained.) 
No difficulty should be encountered in 
resonating the oscillator if parts values 
and wiring are correct. You can then 
proceed io tune the final stage. Throw 
the meter toggle switch to the opposite 
direction and adjust the final plate 
tuning control for resonance. By ad- 
justing the antenna tuning control and 
readjusting the final tuning control, 
the final meter reading can be brought 
to a point of loading which gives a res- 
onant dip at 60 to 65 ma. With a 300- 
volt plate supply the final current will 
be about 55 ma. With a 500-volt sup- 
ply the current should be limited to 60 
ma. During the tune-up it is not neces- 
sary to have a microphone plugged in 
However, in the interest of good opet 
ating practice, if a “live” antenna is 
used instead of a “dummy” for the 
tune-up, it is recommended that a fre- 
quency be selected that will not QRM 
other stations (don't underestimate 
the power of a 25-watter) and your 
own call sign be given at frequent in- 
tervals 

Come on and join in the fun. Spring 
and summer are the times for auto- 
mobile-ing. Take one on your vacation 
and meet the guys on the way. There 
are local rag chews with the gang or 
exciting DX, all while cruising along 
the highway or while parked outside 
the market waiting. as is the usual 
case, for the XYL! 0 


the de- 
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Manufacturers 
Literature 


The bulletins reviewed in this 
section are for your conven- 
ience; unless otherwise indi- 
cated they are available to all 
our readers. For prompt atten 
tion write directly to the manu- 
facturer for literature described. 


RECTIFIER REPLACEMENTS 

The Rectifier Division of Sarkes Tar- 
sian, Inc., Bloomington, Ind. has issued 
a new “Selenium Rectifier Replace- 
ment Guide” which is currently avail- 
able for 25 cents 

The publication is divided into two 
sections-one dealing with television 
receivers and the other with radios 
Sets are listed by make and model 
number and the manufacturer's part 
number given. The Sarkes Tarzian re- 
placement model number is also listed 
in the catalogue 


FEDERATED'S SOUND DATA 

Federated Purchase) of 66 Dey 
Street, New York 7, N. Y. has issued 
a pocket-sized booklet which offers a 
series of audio components assembled 
in “packages” available at prices rang 
ing from $100 to $250 

The booklet also lists miscellaneous 
components and suggested installation 
A copy of this booklet may 
be obtained by writing the company 
direct. 


layouts 


CENTRALAB DATA 

Five new and revised catalogue 
sheets covering special types of ceram- 
ic condensers are now available from 
Dept. K-10, Centralab, 900 FE. Keefe 
Ave., Milwaukee 1, Wisconsin 

Complete technical specifications are 
given for the following styles: broad- 
cast dise units (Bulletin 42-4R), ce- 
ramic trimmers (Bulletin 42-101R), 
tubular trimmers (Bulletin 42-59R), 
feedthroughs (Bulletin 42-206), and 
high-accuracy units (Bulletin 42- 
123R) 

Any or all of these 
available on request. 


bulletins are 


CONVERTER CATALOGUE 

Carter Motor Company, 2644 N. Ma- 
plewood Ave., Chicago 47, is now offer- 
ing copies of its new catalogue which 
lists the company’s entire line of d« 
to a.c. converters 

Known as Catalogue No. 553, the 
new publication includes 20 pages of 
electrical and mechanical specifica 
tions on the line as well as a “selector 
chart” for determining the right con- 
verter for the jab 

For a free copy of this catalogue, 
write Dept. 7 of the company 


TEST EQUIPMENT 
Heath Company 3enton Harbor 
Michigan is now offering copies of its 
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If you want 


professional sound quality 


Sound engineers know that the selection of a fine 
amplifier, pickup and speaker system is only part 
of the story; that unless the turntable is of equal 


‘7 quality, music reproduction must suffer. That is 


PLA >\ why they insist on such high standards for turn- 


eRe 
Sy 


table performance. 


do as the professionals do... 
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—— Rek-O-Kut precision turntables are made to con- 


iO, | form to the highest standards in the professional 
4 “40 


was 
my i 


i 


x field, and they certainly represent the finest you 
« (FZ can use in the home. A Rek-0-Kut turntable will 
—= =| make all the difference in the world. The finer your 
5) | present system, the more apparent the improve- 
; ment will be. Whether you select the deluxe T-12H 
or the standard LP-743, the entire performance of 


your sound system will become a new and thrill- 
ing experience. 


REK-O-KUT 


precision turntable 


Rek-O-Kut Precision Turntables are priced from 
$59.50. Write for specifications and descriptive 
literature to Dept. J— 12 

®. 


The REK-O-KUT COMPANY 


Manufacturers of Professional Disc Recorders and Specialized Sound Systems. 
38-01 Queens Boulevard, Long island City 1, New York 


Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex 
in Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 28 
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New, orteinal 


CRYSTAL MICROPHONE GIVEAWAY! 


sealed in compact, ff 
tainer wit! Shanes en ninate Crisp, clear itech 
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Individualiv test« ara 1 ONLY 98c 


G. L. ELECTRONICS. INC. 


eos Vermont Av Los Angeles 6 al 
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SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! MANY ADDITIONS! 


Send stamped, self addressed envelope for 
List Cc Add 25¢ for chart explaining AN 
nomenciature 


R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 


1954 “Heathkit” 
the wide 


ceivers, 


catalogue which lists 
variety of test equipment, re 
amateur radio gear, and am- 
plifiers available in kit form 

This colorful new publication lists 
complete specifications on each item 
and provides full data for 
the equipment. 


ordering 


“ANTENAPLEX" DATA 
The Engineering Products Depart- 
ment, Radio Corporation of America 
Camden, N.J., has issued a colorful 4- 
page brochure describing 
of its “Community 
tem. 


installations 
Antenaplex” sys- 


Included are pictures and descrip- 
tions of systems installed in Pottsville, 
Pa., Laconia, N.H., Fayettesville, Ark 
Wilkes-Barre, Pa., Graham, Texas, 
Carmel, Calif., and Brockway, Pa 

For a copy of this brochure, write to 
the Antenaplex Sales department of 
the company. 


TV ACCESSORIES 

Admiral Corporation, 3800 Cortland 
St., Chicago 47, Ill. is currently offer- 
ing a copy of its new 20-page, two-color 
catalogue which lists antennas, masts 
and towers, tables and bases, multiple 
installation equipment, transmission 
lines, and hardware. 

The new publication is being offered 
with distributors’ imprints. For a copy 
of this catalogue or additional infor- 
mation, address your requests to the 
Accessories Division of the company. 


ELECTROLYTIC CATALOGUE 
Pyramid Electric Company, North 
Bergen, N. J., has recently issued a 
new catalogue which contains listings 
for almost 300 new dry electrolytics 
which have been added to its line. 
Catalogue DE also includes listings 
and full information on the company’s 
new Type TDL—-a hermetically-sealed 
dry electrolytic in a tubular metal can 
which has an outer cardboard tube and 
6” flexible insulated wire leads. 


G-C CATALOGUE 
General Cement Mfg. Co., 904 Tay- 
lor Street, Rockford, Lll., has released 
copies of its No. 156 catalogue which 
contains detailed descriptions, specifi- 
cations, and prices of its complete line 
of radio, TV, and electronic products. 
The 64-page catalogue carries a com- 
plete index for ready reference. More 
than 3000 items in over 150 different 

classifications are included. 


C-D REPLACEMENTS 

Cornell-Dubilier Electric Corp. of 
South Plainfield, N. J. has issued a 
comprehensive catalogue for service 
replacement needs covering conden- 
sers for a wide variety of applications. 

The 36-page catalogue provides data 
on 134 replacement condensers pre- 
sented in clear, concise form. The list- 
ings serve as a valuable inventory 
guide as well. Another feature of the 
new #200 D catalogue is the use of 
two indexes—-one according to classifi- 
cation and the other according to type 
number or brand name. 


A free copy of this new catalogue is 
available from local C-D distributors. 


MERIT CATALOGUE 

Merit Coil and Transformer Corp., 
4427 North Clark St., Chicago 40, Il. 
has issued a new replacement cata- 
logue covering transformers, coils, and 
TV replacement components. 

The 16-page catalogue 
plete specifications on the company’s 
line including type number, list price 
mounting centers, mounting types, etc 
A copy of this catalogue, which 
places No. 5211, is available on 
quest. 


gives com- 


“MOTOROLA SERVICE NEWS” 

A new monthly magazine, “Motorola 
Service News,” has made its debut ac- 
cording to an announcement received 
from Motorola Inc., 4545 W. Augusta 
Blvd., Chicago 51, Illinois. 

The new house organ, published by 
the service department, will be sent 
free to service contractors and dealer 
and distributor technicians. The tech- 
nical section features hints, 
bulletins, and new circuit schematics 
which may be lifted out for filing. 

Articles on technical subjects as well 
as on business news and methods, etc 
are also included. The new publica- 
tion is edited by Russell C. Hansen, the 
company’s service contract manager 


service 


TUNG-SOL MANUAL 

Tung-Sol Electric Inc. of Newark 4, 
N. J. has announced publication of the 
19th edition of its “Tube Characteris- 
tics Manual.” 

Over 166 pages of this manual are 
devoted to technical information about 
receiving and cathode-ray tubes. Six 
different pages are used to 
separate the charts, diagrams, and 
technical data for easy reference. 

The back of the manual carries a 
special section which contains basic 
marketing information to help techni- 
cians plan local promotion programs 
for their own businesses 

The manual is distributed through 
the company’s tube wholesalers. 


colored 


“SOUND ADVICE" 

Asco Sound Studios, 115 W. 45th 
Street, New York 36, N. Y. has recent- 
ly released a comprehensive 148-page 
booklet entitled “Sound Advice,” pre- 
pared by Irving Greene. 

The booklet includes the latest in- 
formation on high-fidelity develop- 
ments, monaural systems, the binaural 
trend, new high-fidelity components, 
cabinetry, and other allied subjects. 

The booklet, which measures 7” x 
512”, carries on its cover a reproduc- 
tion of the May 1953 cover of Rapio & 
TELEVISION News which pictured the 
Asco “Audiomat.” Although the book- 
let sells for 50 cents a copy, readers 
of this magazine may obtain a copy by 
sending 10 cents in coin to cover post- 
age and handling costs, 


SUN RADIO CATALOGUE 
Sun Radio & Electronics Co., 
650 Sixth Avenue, New York 11, 


Inc., 
New 


RADIO & TELEVISION NEWS 


York has recently issued an eve-cateh- | OLA UGS TBR STE TT. By 


ing catalogue covering audio gear of 
all types +e 

Prepared by the high-fidelity sound 
sales department of the company, the 
new catalogue features a compatibility 
chart of radio tuner and amplifier com- d 
ponents, a 5000-werd article on plan- 1 can SAVE you money... Liberal Trade-ins 
ning a high-fidelity music system, and . ents 
photographs and specifications on hun- 
dreds of items of interest to audio- 


ver to buy from WRI 
2 to 18 mont No red ta 
philes A WANCE or 
First distributed at the New York h new factory quorontes . oe ; 
Audio Fair, copies of this new cata- NRL THE WC RUC S MOST PER ALI2 DA PPL 
logue are now available upon request N LDS LARGEST DISTRIBUTORS MA RAL TRA? 


to the company S-40B RECEIVER... $119.95 


INVENTORY CONTROL 

The Tube Department of General 
Electric Company, Schenectady, N.Y 
has come up with a solution to the in 
ventory problems of users of industrial 
and transmitting tubes 

The answer to the problem is in the 
form of a new simplified record-keep- 


nen a all a a on Per Month 
such tubes 1e record comes ina , Per M nth > 1 

12” leatherette binder which includes $954 (12 i (12 months) 
sections for a one-year inventory, serv- hd 00 CASH DOWN 


ice report forms, data and prices on $12.00 CASH DOWN as _ ane 18 eee 


band 2 RF stage able 6 position 


the tubes, a sheet describing the com- 
pany's tube manuals, and an inter- Commvunicotion receiver with % 
changeability data section speaker covering 540-Kc to 44 Mc 

In addition, the system includes tube bands. One RF stoge, 2 IF stages 
life record cards for large industrial 
tube users. broadcasters, and telecast- HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


ers. This system provides a supply of MODEL 12 MONTHLY DOWN CASH MODEL 18 MONTHLY DOWN CASH 
1 NUMBER PAYMENTS PAYMENT PRICE NUMBER PAYMENTS PAYMENT PRICE 


band width selectivit 5 es to 10 
Ke l vat hudio « 


voltage requlator, ballast tube and rectifier 


tube life record cards and a metal file 
cabinet for the cards : C $3.97 $5 $ 49.95 5.76 $10.90 
G-E tube distributors are handling 6 « $7.95 $ $ 999 2 $19.07 


this control system $8.74 ; $109.93 . $13.62 


$9.54 $12 $119.95 ‘T.20xmTR $24.50 $44.95 $449 


MILLER GUIDE 


J. W. Miller Company, 5917 South e R if if Get your BIG NEW 1954 WRL CATALOG 

Main St., Los Angeles 3, California offering the greatest selection of radio and 

has issued a new TV _ replacement 1954 television equipment, parts and supplies 

vuide. No. 154 } for the Novice, Experimenters, Hams and 
This concise 20-page guide lists hun ; C A TA LO G Professionals 

dreds of video and sound if. trans- WRITE—WIRE g wom maple tanomatones RD | 

formers, ion traps, peaking coils, etc PHONE 2-0277 # Councit Biulls. lowa” 

as used in various TV sets and then 7 aS @ Please send me 

lists the Miller equivalent part num- 3 | _ — 


ber. New Cotalog 5 408 Info 
In addition, the new guide carries a Used Equipment List NEW LOG BOOK 25 
catalogue page on TV_ replacement U Sinn F 10 pane 
ILI 


components and another on radio re- Lapowatonits COUNCIL BLUFFS Address 
placement coils 


1OWA City Stote 
A copy of this publication is avail- Se See See ees ee eee ae 


able without charge, on request. = 


NEW HANDI-PACK 


prevents tangling... keeps wire clean 


HI-Fl CATALOGUE 
Hudson Radio & Television Corp., 48 
West 48th Street, New York 36, N. Y 


ve" ee 
has released a new 56-page high-fideli a 
ty catalogue and buying guide the 
most complete ever issued by the com- tT 


pany. 

Included in the catalogue are the 
very latest tuners, amplifiers, speak- 
ers, record changers, tape recorders, 
TV chassis, tubes, replacement parts P 
and accessories, and cabinets Specifi. The GUYWIRE that is 
cations, photographs, and prices are Spot marked every 10 feet 
given on all of these items for easy measuring. 


The company invites readers to pick Write Dept. RN-2for complete FENWIRE tine 
up a copy of this new publication at any 


one of its three salesrooms or obtain FENTON COMPANY 
one by writing the firm direct 30 15 MOORE ST. @ NEW YORK 4, N.Y. Sold Through Jobbers Only 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 


Many converters on the market today 
are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts 

Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner uses High Q 
coaxial cavity tuners with no sliding 
contacts. Signal power loss is cut 
to 3 db. The resulting low noise 
figure keeps picture quality high. 


Oscillator radiation often causes in- 
terference with neighboring sets. In 
the Turner converter the oscillator 
tube socket and all associated cir- 
cuits are inside the coaxial cavity, 
self-shielded. Removable covers pro- 
vide a second shield against radiation. 


High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a_ special 
broadband amplifier with Cascode 
circuit. It retains the preselector sig- 
nal savings without appreciably in- 
creasing the noise figure. The Turner 
amplifier noise figure is only 4 db. 


Whether installing converters in 
shadow and fringe areas, or putting 
one in your own home, remember 

the Turner often means the dif- 
ference between good reception and 
bad reception, 


EXCLUSIVE TURNER FEATURES 
@ Higher sensitivity 
@ Extremely low noise figure 
@ Exceptional frequency stability 
@ Double shielding 
@ Hi-Q silver plated coaxial cavities 
@ No sliding contacts 
OTHER MAJOR TURNER FEATURES 


Continuous single-knob tuning Hiuminated 
siide-rule dial. Smaller size: B'x6''x6". Use 
with UHF of combination antennas. Self pow- 
ered, uses channels 5 or 6. Complete instalia- 
tion instructions. For 110-120 volts 50-60 
cycles AC. Schematic included 


List price $49.50 
In VHF fringe and 
shadow areas, the 
Turner Booster is a 
superior performer, 
too, 


Pert et et eeeee eee eee e080 


‘The TURNER Company: 
g 700 17th St., N.E., Cedar Rapids, lowa s 


a Gentlemen: Please send complete infor- c 
8 mation on the Turner UHF Converter Og 
g Turner Booster [) 


8 Nome 


8 Address 


a City 
B State 
em me 


Export: Ad Auriema, Inc., 


89 Broad St., New York 4, N. Y. 
Canadian Marconi Co., 
Toronto, Ont. & Branches 


Canoda 


NEW EQUIPMENT FOR 
THE AUDIO TECHNICIAN 


MAGNETIC PORTABLE 
J. C. Warren Corporation, 21 Hanse 
Avenue, Freeport, N.Y. has developed 
a compact magnetic portable recorder- 
playback unit, the Model 777 
The new unit weighs 22 pounds and 
measures 6” x 10” x 15”. It takes a 5” 


reel and tape speed is 1.87 inches-per- 
second. The motor is a d.c. reed syn- 
chronous constant speed type. Playing 
time is 1 full hour on each track 

The Model 777 features high imped- 
ance crystal input, a power output of 
200 millwatts, frequency response from 
200 to 4000 cps, flutter and wow of 
1 of 1 per-cent, and distortion 
than 10 per-cent. It will operate on 
either a.c. or self-contained batteries. 


less 


LABELING TAPE 

Minnesota Mining and Manufactur- 
ing Co., 900 Fauquier St., St. Paul 6, 
Minn. has developed a new pressure- 
sensitive labeling tape which is said to 
make the identification of tape record- 
ings faster and easier 

Called “Scotch” write-on tape No 
48, it provides a continuous roll of 40 
printed labels that stick at a touch to 
the reels themselves. Complete with a 
convenient metal dispenser, the new 
labeling tape features a special matte 


finish that can be written on with pen, 
pencil, ball point pen, or typewriter. 

Printed on the new white tape is 
“Reel No.,” “Date,” and “Subject” to- 
gether with adequate room for filling 
in the necessary data 


BELL AMPLIFIER 
Bell Sound Systems, Tuc. of Colum- 
idded a moderately- 
implifier to its line of audio 


bus, Ohio has 
priced 


components 


The Model 2199 has a 12-watt out- 
put at less than 1‘% distortion with a 
peak of 16 watts. Frequency response 
is rated from 20 to 20,000 cps, * '% db 
with the controls flat. There are six 
controls, including a seven-position se- 
switch with equalization for all 
types of tuner tape 
and television inputs. Outputs with 
impedance ratings of 4, 8, 16, and a 
high impedance jack for tape or dis« 
recorders are also provided 


lector 


records crystal, 


THREE-SPEAKER RECORDER 

Webster-Chicago Corporation of Chi- 
cago, Illinois is currently marketing a 
new three-speaker tape recorder, the 
“Webcor”’ Model 2030 

The amplifier uses five tubes includ- 
ing a rectifier with three of the tubes 
being double-purpose types to provide 
eight-tube performance. The 
includes and treble 
during playback and bass-compensat- 
ed volume The amplifier is 


circuit 


also bass boost 


control 


coupied to the tape speed control to 
provide automatic equalization for 
3%" tape speed. 

The recordet two six- 
inch speakers and one four-inch PM 
type speaker. The three speakers are 
used to cover a wide frequency range 
with uniform response. 


STROMBERG COMPONENTS 

A new combination radio receiver 
and amplifier and a 15” coaxial loud- 
speaker have added to the 
Stromberg-Carlson Companys ‘Cus 
tom 400” series of high-quality 
reproducing equipment 

The receiver-amplifier, 
the “SR-405,’ 


incorporates 


been 
sound 


known as 
combines on a single 
chassis the company's high-quality 
tuner and a 10-watt amplifier. It pro 
vides radio reception on both the AM 
and FM bands plus 
the entire spectrum from 20 to 20,000 


amplification ol 


cps 
The “RF-475 
speaker has a 


fiftteen-inch coaxial 
10's pound permanent 
magnet, a woofer cone of special fiber 
a 3” voice coil mounted on an alu 
minum 
high - frequency which 1 


mounted coaxially througn the wootlet 


form ind a pressure-type 


tweetet 


RADIO & TELEVISION NEWS 


pole piece. A 10-element acoustic lens 
of non-resonant plastic transmits the 
highs uniformly through a 90-degree 
angle of coverage in all planes. 


FISHER AM-FM TUNER 
Fisher Radio Corporation, 45-41 Van 
Dam Street, Long Island City 1, N.Y. 
is now offering its new Model 70-RT 
FM-AM tuner which includes tone 
controls, a phonograph preamplifier, 


Got the Lines!” 


You, too, can have the lines—that meet your exact 
leadline conditions — whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, ‘‘SNOW-FREE” pictures. 


We specialize in the manufacture of television transmis 
sion lines — built with only one idea in mind: “THE FINEST 
TELEVISION RECEPTION”’ 
adjustable record equalization, and a For UHF and VHF 
loudness control—all in a single cabi- 
net “SHEATH-LEED” — the all-weather leadline for the tough 
The tuner uses fifteen tubes and has est conditions: Salt spray in coastal areas; hot, humid 


separate front ends for AM and FM. ' weather, or for frosty, icy, wintry wind-whipping conditions 
which impose o severe tax Pure Polyethylene Tubing 


There is a separate d.c. supply for all encasing Standard GOODLINE AIRLEAD 


audio tube filaments as well as a com- 
pletely shielded and shock-mounted 
main and sub-chassis 

The FM section has two i.f. stages, 
dual limiters and a cascode r-f. stage; 
the AM section has two i.f. stages and 


“GOODLINE” AIRLEAD — standard of leadline excellence 

—with 80% of the loss producing web removed. Correct 
one tuned r.f. stage. Audio response is impedence fer sharp, “wnow-4ree” pictures. OF pure poly 
uniform * 1 db from 20 to 20,000 cps. ethylene with flexible stranded copper-clad conductors 
Distortion is less than .04% for 1 volt MANY IMPORTANT FEATURES 


output and 8% for 10 volts output. NEW FULL-WEB “SHEATH-LEED” — the pure polyethylene of “SHEATHLEED” and full 

rhe tuner has six controls on the characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 strand 28) 
front of the cabinet which measures copperweld wire in pure electronic golden clear polyethylene — with a pure silver-gray poly 
14%," wide, 8'2" high, and 94" deep. ethylene sheath overall — for Maximum Weather Protection, 


AUTOMOTIVE SOUND 
A complete sound amplifying system 
for buses, trucks, and cars is now be- 
ing offered by the electronics division 
of Z & W Machine Products Co. of 
5100 St. Clair Ave., Cleveland 3, Ohio 


SOLD BY LEADING 
JOBBERS & DEALERS 


DON GOOD, INC. 1-13 
! ‘ 
Send coupon NOW! 1014 Fair Oaks Ave., So. Pasadena, Calif 


The Model 31-A system includes a Get samples “in your hands” Please rush Somples and Complete Infor 
microphone, remote control head, ca- —you'll realize why mation covering Don Good Products 
bles, speakers or reflex trumpets, and 
a shock-mounted amplifier housed in Name 
welded steel. It operates on 6 or 12 the finest television 


Don Good Products make 


Street 
volts d.c 

For full information on the Model 
31-A or modifications for custom use, 
write direct to R. M. Wood at the 


company, wry Mm SOOOMILES of TELEPHONE fy | 110V, AC POWER SUPPLY 


PE reaoagr WIRE at 1947 PRICES.. FF FOR ANY 274-N RECEIVER 
The Sound Product Equipment Sec- | 7th ANNIVERSARY SALE (lies TaN ie 


274-N RECEIVER 
< “ During our Anniversary Sale—our 
tion of Radio Corporation of Amer- wire is rolled bock to 1947 prices. 


—~- . , ALL PURPOSE ALL WEAT 
ica’s Victor Division, Camden, N.J. has COMMUNICATION WI 


This  genumme wWilos sony FIELO WIRE on orig 
announced the availability of a new inal steel reels, énsulated, 2-conductor, copper-stec! 


reception possible. on 
ity 


Excetient for all types of commun cation 
portable sound system which has been Used extensively by phone companies, industry, eng: 
: pring projects, ranches 


designed for audiences ranging from a ce aed. EX. Conud aiaele ‘3,280 N.. 100 
few people to several thousand bee cond. Mi rix $11.50 \ $6.50 


ow 2 fuctor per-steel, pla 


The system includes four newly- ineul wire 10,500 1 reels $34.80 $10.00 SPLINED TUNING KNOB 
designed components: a deluxe dual- easy. TO INSTALL "ei gine ANDO TALK UP FOR 274N RECEIVERS 
speaker carrying case (Type MI- . : ‘ se Am exclusive O-R. its 
12762); either a 15-watt amplifier Y Kepeate io4 am 
(Type MI-13295-A) or a 30-watt am- 
plifier (Type MI-13296-A); and a dy- )-COST PHONES. rom THis sreciacsaie 


try 
namic microphone (MI-12017) with } poe he MN reo oD Prices ¥.08. He OFFENBACH-REIMUS 
stand (MI-13240) each Loris SALES 1564 Market Street, San Francisco, Calf. 


The case divides into two acousti- | ° 0 BOK 1896 2. SACRAMENTO. CALIF 
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Make your Math 


ELEMENTS of 
MATHEMATICS 


For RADIO & TELEVISION 


by Bernhard Fischer & H. V. Jacobs 


If you've ever hesitated to use a time-saving 
equation because you were not quite sure how 
to set it up; or had moments of doubt about 
decimals or percentages, or wanted a quick 
check on your figuring—THIS IS THE BOOK 
POR YOU. It makes crystal clear each step in 
the reasoning and each procedure in the arith- 
metic, geometry, and algebra neede@ by radio 
and TV tex hnicians. You ll see how the simple, 
basic calculations are used in the more complex 
problems. You'll find ic EASY to work out fre- 
quency resolutions, voltage drops, inductive re- 
actances, decibels and the many other radio and 
TV problems in which accurate use of math is 
essential. Hundreds of sample problems, with 
answers, give you thorough practice. Ready in 
February $6.60 (prebable) 


and the famous 


Handbook of Problems 
and Solutions — 


RADIO & TV 
‘MATHEMATICS 


by Bernhard Fischer 


“A book for the place of honor beside its natural 
artner the slide rule,”’ says Radso-Electronis 
Step-by-step solutions for 409 problems in radio 
TV, and industrial electronics. Whatever YOUR 
problem—whether it is to correct the power fac 
tor of a motor, find the impedance saat tenet of 
a matching stub between antenna and transmis- 
sion line, or any of hundreds of other problems 

~here is the clear, exact solution. $6.7 


@ Special Notice 


Save time and trouble; get beter results. Use 
Mandl's TV SERVICE COURSE MANUAL in 
your shop waining. Here are clear what-to-do 
and what-to-observe instructions, with report 
sheets, for 46 practical problems in TV servic- 
ing. Ready in February. Write fora sample copy 


SEE THEM ON APPROVAL 


i ae 
The Macmillan Co., 60 Filth Ave., New York 11 


Please send me copies of the books checked 
below. I will either remit the full price plus | 
small delivery charge or return the books in 
10 days. (Save: Send check of money order 
and we pay delivery charge) 


C) Elements of Mathematics for Rodie & TV 
) 


N-1] $6.60 (prob 


DC) Radice & TV Mathematics $6.75 


Address 


This offer good enty within continental limits of U.S.A. 
—e a oe ee ee ee ee em 
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‘ 


cally 
heavy-duty 12” 
25 feet of cable 


designed baffles, each housing a 
speaker, provided with 
and connectors. Over- 
all case dimensions are 2214” 
15%” wide at the and 
deep at the 

Full details on this new system are 
now from the company’s 
sound equipment distributors. 


base, 


base. 


available 


MASCO TAPE RECORDERS 

Mark Simpson Mfg. Co., 32-28 49th 
St., Long Island City 3, N.Y. is now 
offering its new series 53 tape record- 
ers Which feature improved portability 
and more modern styling. 

Both the Models 53 and 53R (with 
radio) have dual-speed, 3% or 7'% ips, 
with automatic amplifier equalization 
for each speed; fast forward and re- 
wind speeds; and two-motor drive. 
Their dual-track feature permits up 
to two hours of recording on a single 
7” reel. Inputs are provided for micro- 
phone, radio, or phonograph; outputs 
for external speaker, external ampli- 
fier, or telephone lines are also pro 
vided. A press-to-record push-button 
prevents accidental erasure and pro- 
vides foolproof recording and play- 
back. 

Frequency response 

3 db at 7% ips and 80 to 


is 80 to 8500 cps 
5000 cps 


~ 3 db at 3 
specifications 


4% ips. Additional technical 

and literature on the 

series 53 recorders are available. 
“IRISH” REEL TABS 

Orradio Industries, Inc. of T-120 
Marvyn Road, Opelika, Alabama is 
offering reel tabs for its “Jrish”’ brand 
recording tape without charge to pro- 
fessional tape users. 

The tab is designed to replace the 
makeshift paper and china 
crayon markings used for labeling 
purposes. The new reel tab fits snugly 
beneath the edges of any type of 7” 
plastic or metal reel, whether the reel 
is full, half-full, or empty. It is made 
of sturdy stock and has plenty of 
room for identification on both sides 

For tabs, write to Nat Welch at the 
company 


scraps of 


ALLIED AMPLIFIER 
Allied Radio Corporation, 100 N 
Western Ave., Chicago 80, Il. is now 
offering a deluxe 24-watt amplifier 
which has been tradenamed_ the 
Golden Knight.” 


BUILDS, 


YES, actvolly build a volveble TV in 

right ot home. At the some time learn 

ell about instelling, repoiring, servic 

ing~ond get ready for a Big-Pa, job 

in Americe’s fostest-growing, most ex 2g 

citing industry. The CTi TV Trein-ot- 9 

Home Pion is preporing hundreds for 2g 

bigoer poy TODAY—eond a brighter. Future TOMORROW. Ne 
experience needed. We supply easy-to understond instructions— 
mode cieor with hundreds of chcrts, diogroms, photes—plus 
TWENTY KITS of Ports, Professional Equipment ond Tools. Get 
@ TV Set to ENJOY. Get set to ENJOY a TY Future. Moke 
money in spore time while toking Course. THOUSANDS SUC- 
CEEDING! Se con You. Send today for big FREE Book, ‘You 
Con Succeed in Television.”* 


COMMERCIAL TRADES INSTITUTE 
Dept. 119-2, 1400 Greenleaf Ave., Chicago 26, lil. 


enPrtar 
| RADIO- TELEVISION | 


HVOK) 


que! 
Get More Service Calls with 


EICO DECALS 


For Store Windows & Cars 
Write EICO 
Brooklyn 11, N.Y. Dept. DR-2 


RU-18 RECEIVER 


Navy 6-tube aircraft receiver 
with DF toop and antenna in 
put; complete coverage trom 
me 190 KC to 13.9 meg.; in B-coil 
§ sets, less tubes; brand new with 
my S-coll sets; you name the 
freq. you desire; F.0.B. shipping 
wt., 25 ibs $16.95 


McCONNELL' G Mew Acerece: SARTO. OA 


Phone: BALLY &-3621 


World's Only Recorder of its Kind 


WALKIE-RECORDALL 
8-LB SELF-POWERED BATTERY RECORDER 


jecords noiselessty in or out of closed 
briefcase, containing hidden mike while 
walking, riding, flying. Conferences, lectures, 
Gictation, 2-way phone. Permanent, unaiter- 
able. indexed recording at only 3c per hr 
MILES REPRODUCER CO. INC 
812 Broadway, N.Y. 3, N.Y. Dept. RN-2 


eNO WIRES O# PLUGS 


SPEAKER RECONING 


line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information 


WESTERN ELECTRONICS CO. 
3164 Went Colfax Denver 4, Colo. 


Complete 


oa ' . x ea. 4 “s 
‘world’s finest radio kits 
Write for free Brochure 
RADIO KITS, INC 


120 Cedar St. N Y 6 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dul! 
into beautiful color tones. Seconds to attach 
used Helps eliminate giare 


eye-straining black and white pictures 


a quaronteed, Inquiries from dealers alsc 


Zingo “Products, Johnstown 19, New York 


YOUR TESTER DAMAGED? 


Let Douglas Repair It 
Contractors to U. S. Government 


Repairs and calibration by skilled craftemen on alt 

makes of Meters, Testers. Sig. Ge ete Prompt 
For immediate estimate se nd instrument by 
to 


DOUGLAS INSTRUMENT LABORATORY 
Electrical instrument Repairers 
176 Norfolk Avenue Boston 19, Mass 
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This moderately priced unit uses 
a heavy-duty, grain-oriented output 
transformer which contributes to the 
clean response of the amplifier. Fre- 
quency response at 24 watts output is 

75 db from 20 to 40,000 cps. Har- 
monic distortion is less than 1% at 


the rated output with intermodulation 
distortion less than 2% at rated out- 
put 

The amplifier has four inputs, one 
for G-E, Pickering, or Audak mag- 
netic cartridges; two inputs for radio 
tuner, crystal cartridge, television, or 
tape recorder; while the fourth input 
will take any high-impedance micro- 
phone. A panel switch permits selec- 
tion of any input. 


ENCLOSURE KIT 
Karlson Associates, Inc., 1379 East 
15th St., Brooklyn 30, N.Y. has an- 
nounced the availability of the new 

“Ultra-Fidelity” cabinet kit 
The unit is exactly the same size 
and construction as the finished mod- 
els made by the company and will 
provide the same standard of perform- 


ance. The kit comes ready to be as- 
sembled with all 34 pieces precision- 
cut to size. It is constructed of rough 
plywood in order to furnish a good 
surface for the application of veneer 
for finishing or it may be used as is in 
hidden installations 

The Model 15PK is furnished with a 
hole cut for a 15” speaker. Adapters 
are available for 12” speakers on re- 
quest. Construction plans for the kit 
are available from Dept. 1K of the 
company. 


CRESTWOOD RECORDER 
The Crestwood Recorder Division of 
Daystrom Electric Corporation, Pough- 
keepsie, N.Y. has introduced a new 
tape recorder to the trade, the 401 
Frequency response of this medium- 
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Busiest tool 
on the bench 


The new Weller Soldering Gun—the tool that finishes 
the job before ordinary soldering tools warm up! 


Weller’s newest models — 


Go anywhere inside circuit-jammed chassis of smallest portables 
and table models. Slim streamlining and longer reach makes 
uught spots a cinch—in a fraction of the normal ume 


Get hot instantly with click of trigger. Another click and— power 


> 


is instantly boosted—up to 275 watis! 


Give wide selection of power for every job—100, 135, 200, 250, 
and now— 275 watts’ Light and heavy duty models, either 
single or dual heats 


You'll like the perfect balance and slim lines, too—on all latest 
Weller modeis. Ask your distributor for a demonstration, or write 
direct for bulletin 


4 Better from Grip to Tip 
| SOLDERING GUNS 
y 4 810 Packer Street, Easton, Pa. 
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co RPO RA T Oo N 


—_— — ha thet ’ levtrieal engineering 


*) ev " lectr 
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ALLIED RADIO PADI 2oM£="""°27 MONTHS 
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@ 10 Ke to 250 cycles in six steps! INDIANA TECHNICAL COLLEGE 


924 E. Washington Bivd.. Fort Wayne 2. Indiana 
@ The most stable receiver made! Piease send me free information on B.S. Kogineering 
ee ’ na mtr an ! “h | 
@ Single Side Band Suppressed Carrier! Radio-Television Arronautical 
Ciwul ) Mechanical Electrical 
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118V 60 cms. 
12.4VCT/2A/2500V _INS....... 
25.2VCT/1A/2500V_ INS 
124V/7A of 25.2V/3 SA/2500V- INS. 
26VCT/3A/2000V INS.... 
104VCT/3A/2000V INS 
78v TAP dh lal 
13V/12A/2000V INS... 
104VCT/6A/2000V INS 
156V TAP 130V/3A/2000V INS.. 
130V TAP ve —_. 
156V/6A/2000V INS 
36VCT/10A/2000V INS oneeese 
72VCT/IOA/2000V INS... ° 
CK PANEL CABINETS 
BLACK CRACKLE FINISH 
Sire Pane! Space 

$42 42-1/16 x 22 « 17% 36% x 19 
$47 47-5/16 «22% 17% 42419 
$66 66-9/16 «22% 17% bi x 19 
$02 82-5/16 «22% 17% 77 «19 
#10 I0/A * 2I'A «15 
HN4 142214 a IS 
HIS 15% x 2I'fy «15 
HNP 1% x 2} x15 
#28 28 x 21'/p x 15 

3% 3% « 2i'f a 15 20.45 

rey Crackle Fernahed on «1 Sn Price. 

PANELS 


INS... 


Va RWWIWNN——_ 
RBSBTASaBSIS 


on request 
on request 


S 
Grey Crackle Furnished on Request—Seme Price. 


New 


LEEDS ‘RADIO CO. 


New 
» 


SAVE UP 
TO 85% 


Radio War Surplus 


CRYSTALS 


... in FT 241-A Holders —15” 
Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq. 
Listed below by fundamental 
frequency with fractions 
omitted. 


500 KC Crystals 


1000 KC Crystals 
200 KC Crystals 


$5 Per 
Doz 


Postpaid 


PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 
WRITE FOR YOUR REQUIREMENTS 


BOX 356-TF EAST PASADENA STA. © PASADENA 8, CALIF. 


priced unit is from 30 to 13,000 cps 
* 2 db at 7'2 ips tape speed. The 
mode! 401 has two speeds, 74% and 3% 
ips. It also has a separate recording 
volume control in addition to the reg- 
ular monitor control and magic-eye 
| indicator which prevents recording 
overlap. Three separate inputs, for 
radio-TV, phonograph, and micro- 
phone, are controlled by a single se- 
lector switch. 


PUSH-BUTTON RECORDER 

Radio Corporation of America, En- 
gineering Products Dept., Camden, 
N.J. has introduced a new push-button 
tape recorder which is characterized 
by ease of operation and good per- 
formance. 
| All of the recorder’s functions are 
| actuated by push-buttons. The unit it- 
| self has two speeds, a quick-threading 
feature, a tone-sensitive microphone, 
| easy-to-carry case, and trouble-free 
construction. 

The cabinet measures 9” x 14” x 12” 
and the cover holds the microphone, 
two reels, and the a.c. power cord. A 
data sheet and additional information 
on the Model SRT-301 are available 
from the company on request. 

PREAMP-EQUALIZER 

Fairchild Recording Equipment 
Corp., 154th St. and 7th Ave., White- 
stone, N.Y., has designed and is pro- 
ducing a new preamplifier-equalizer 
which retails in the moderate price 
class. 

Although it performs every function 
of a high-quality preamplifier-equal- 
izer, it uses only two knobs in normal 
operation. An exclusive “balanced-bar” 
control permits exact shading of tone 
coloring to suit individual taste. When 
used in conjunction with the control 
knobs, this feature provides for ad- 
justment to match the acoustics of 
the room in which the equipment is 
installed. 

Frequency 
cps = % 
form 
seven 


response is 20 to 50,000 
db with controls in the uni- 
response position. There are 
input channels and complete 


equalization for all records, 
and foreign, standard 
groove. 


American 
and micro- 


PROFESSIONAL RECORDER 

Magnecord, Inc., 225 W. Ohio Street, 
Chicago 10, Illinois has introduced a 
new professional magnetic tape re- 
corder, the M80. 

The new unit is designed for 10'2 
inch reels and incorporates all the lat- 
est features including slot loading, 
safety interlocked push-button con- 
trols, unitized construction, and full- 
range frequency response from 30 to 
15,000 cps at 7% ips tape speed. 

The recorder will operate at either 


7'2 or 15 ips without capstan change. 
Starting time is less than .1 second 
and stopping time is within less than 
2 inches of tape when operating at 
15 ips. 

The unit is designed for rack, port- 
able, or console operation. The com- 
pany will supply full details on this 
recorder upon request. 


SHADED POLE MOTOR 

Electro Engineering Products Com- 
pany, Inc., 609 W. Lake Street, Chi- 
cago 6, Ill. is now offering a new, pow- 
erful, and compact shaded pole motor 
for phonographs and tape recorders 

The new motor, the Model MS-3600, 
has been specially designed to with- 
stand high temperatures and rough 
service yet is low priced for applica- 
tion to mass-produced equipment. 

It is a 4-pole, shaded pole, a.c. type 
motor and is available in either two 
or four coil design. It has self-align- 
ing, oil-impregnated sleeve bearings 
with a specially-designed oil retaining 
washer and dynamically balanced ro- 
tors. —3-- 
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Within the Industry 


(Continued from page 26) 


11th and Cambria, in Philadelphia. It 
will be devoted to the assembly of the 
company's line of connectors 


JOHN E. MARTIN has been named di- 
rector of research for The Gabriel 
Company, Needham 

Heights, Massachu- 

setts 

Mi 


was 


Martin, who 

born in Staf- 

ford, England, grad- 

uated from King's 

College, London Uni- 

versity, after having 

majored in physics 

and mathematics. During the war he 

was engaged in naval radar research 

for the British Admiralty and later did 

postgraduate work at London Univer- 

sity. Following that he became senior 

engineer for the BBC, specializing in 
antenna design. 


* * * 


WILLIAM R. HEWLETT, vice-president of 
Hewlett-Packard Co. of Palo Alto, 
California, has been elected president 
of the Institute of Radio Engineers for 
1954. He succeeds Dr. James W. McRae 
as head of the international society of 
over 35,000 radio engineers and scien- 
tists 

Maurice J. H. Ponte, 
Compagnie Generale de 
Sans Fil of Paris, 
vice-president. 

Elected directors 
1956 term are Axel G. Jensen, director 
of television research for Bell Tele- 
phone Laboratories, Inc. and George 
Rappaport, chief engineer cf the Coun- 
termeasures Branch, Aircraft Radia- 
tion Lab., Dayton, Ohio 


director of 
Telegraphie 
France is the new 
for the 1954- 


as 


ARTHUR A. CURRIE, assistant general 
sales manager of the radio and televi- 
sion division of Syl- 
| vania Electric Prod- 
ucts Inc., 
named 
ager for 
television 
Assistant 
manager since 
tober 1952, Mr. Cur- 
rie served field 
sales manager from Jan. 1951 to Octo- 
ber 1952 and as district sales manager 
from 1949 to the beginning of 1951. 
Prior to joining Sylvania, he was as- 
sociated with Apex Electrical, Allied 
Appliance Co. of Boston, the OPA, and 
New England Power 
> > * 
W. S. ANDERSON, director of Auto- 
matic Electric Co., was elected presi- 
dent of the New York Chapter of the 
Armed Forces Communications 
ciation 
Emmett R. Shute was elected vice- 
president. The balance of the chapter's 
officers were re-elected for another 


term ~- 
February, 1954 


been 
man- 
and 


has 
sales 
radio 


sales 


Oc- 


as 


Asso- 


CBS-COLUMBIA 
GENERAL ELECTRIC 
PHILHARMONIC 
WESTINGHOUSE 
MOTOROLA 
SYLVANIA 
HOFFMAN 
EMERSON 
PHILCO 
ADMIRAL 
MUNTZ 


Designed for quick, simple instal- 
lation, these Stancor flybacks save 
your time. There are no holes to 
drill, no leads to splice. Terminal 
board layouts duplicate the original 
units—even include choke coils, ce- 
sistors, tube sockets and any other 
components that are on the original, 


Stancor TV replacements are listed ia 
Sams’ Photofact Index, Counterfacts, 
Rider Manuals and Tek-Files 


CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3584 ELSTON AVE, CHICAGO 18, ILL. 


e 
EXPORT SALES: Roburn Agencies, inc. 
39 Warren Street * New York 7, New York 


MORE JOBS 
than graduates 


Demand for our engmeer 
g graduates exceeds supply 
ective placement Study in this world famed 
exe established 1884 Quarters start March, 
Sept., Jan. Approved for Korean Vets 


Bach. Sci. degree in 27 months 
Complete Radio Eng TV, UHF ar 
FM. Also Mech., Civil, Chem., Aero 
Adm. Eng.; Bus. Adm Small classes 
equipped labs. Modest costs. Prep. courses 

J. McCarthy for Catalog and Campus 
View Book 


courses 


1624 College Avenue, Angola, tndiana 


EVANS RADIO 


10 HILLS AVENUE 
CONCORD, NEW HAMPSHIRE 


hae hallicrafters 


@ 10 Ke to 250 cycles in six steps! 
@ The most stable receiver made! 
@ Single Side Band Suppressed Carrier! 
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THE MALLICRAPTERS CO. 


In DETROIT it’s AARON! 


TG-34A KEYER 
PORTABLE 


115 of 230 V. @ 50 to 60 cycle— 
KEYER 1G.34A is an automatic unit for 
reproducing audible code practice signals 
previously recorded in ink on paper tape. 
By use of the self contained speaker, the 
unit will provide code practice signals to 
one or more persons or provide a keying 
oscillator for use with a hand key. The 
unit is compact, in portable carrying case, 
complete with tubes, photo cell, and oper- 
ating manual. Size: 10% ju" "10'S" 215)". 


Shipping weight: 45 lbs. BRAND NEW— 


in Original Box—While They 
Last $ 95 
Only: 


TRANSCEIVER 
RT-48 TPX-! 
IDEAL FOR UHF 
EXPERIMENTERS 
157 TO 127 MC 
Contains vidio ampl., 
sweep circuits, 17 tubes 


plugs and many misc 
parts—in case with lid 


= § 
Priced only tion of 
original cost $ 
NEW o 


TYPE 
T-3074 UHF 


Ideal for UHF experimenters. 


TRANSMITTER 


180 to 200 mc 


British made Has pair of 
tuned lines and 2-vt-90 tubes $ 
NEW a 


PHONETTE 


Made by Personal Mu 
sic Corp. 24v operated 
Hayden Timer Motor. 5 
dyn. speaker 2 pilot 
lights. Coin inserts i to 
5 pennies. Chromed 
metal and grill, We. 


Size 4'/4 x 7'/, 16" high ] 95 
~ 


25% with order— 
balance including postage C.0.D. 
Michigan residents please add 3% sales tax 


AARON ELECTRONIC SALES 


6025 MT. ELLIOTT DETROIT (1, MICH. 
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WIRELESS OPS OF OLD 


By C. HOWARD BOWERS 


N THE West Coast they start early 

too, and in this issue we salute COM- 
MANDER CLIFTON H. WATSON, 
USNR. and thank him for his 
story, as told to his friend E. H. Mar- 
riner of La Jolla, California. 

The Commander's career started in 
Portland, Oregon in 1905, after he had 
read of Marconi's achievement test 
from Glace Bay, N. S. to Clifden, Ire- 
land. His first experiment was with 
a magnetic coherer and a spark-coil 
which transmitted signals the full 
width of a room. It was during that 
same year that the USS Charleston 
along with several other war ships 
came into Portland harbor and our 
young experimenter, through a _ per- 
sonal acquaintance with Admiral Ful- 
lam, had an opportunity of looking 
over some real Navy wireless equip- 
ment. He soon became a bona fide 
amateur—the fourth one in Portland. 

Cliff's first wireless job was at 
Grangeville, Idaho, where his father 
owned a mine and at 13 he was han- 
dling traffic with the United Wireless 
Telegraph Co’s station “PE” Portland, 
Ore., “PH” San Francisco, California, 
and “PA” Seattle, Washington. There 
were no news broadcasts those days 
By summer, 1906, Cliff found himself 
breaking in at “PE” Portland where 
only Morse code was used over their 
old DeForest transmitter. A_ three 
slide tuner and a carborundum detec- 
tor comprised the receiving apparatus 

During 1911 young Watson took the 
examination for a commercial license 
(Certificate of Skill in Wireless Tele- 
graphy) at Mare Island (Calif.) Navy 
Yard, and his first sea-going job after 
obtaining his certificate was aboard 
the SS Chehalis, sailing between 
Gray's Harbor, Wash., and San Diego, 
Calif., with stops at San Francisco and 
San Pedro, Calif. Following two years 
on the good ship Chehalis, “Sparks” 
Watson traveled on the steamers Sena- 
tor, Alameda, and Humbolt--mostly 


also 


between Seattle, Wash., and Nome, 
Alaska. Cliff looks back on this period 
with a nostalgic interest due to the 
many young school marms who were 
then making summer excursions to 
Alaska. He also had other experiences 
while on the Senator. Once the ship 
ran into a terrific blow off Cape Seri- 
chef in the Bering Sea and for three 
days no one knew if they would make 
it to Unimak Pass and calm water. 
They made it! Another time Cliff, 
answering an SOS from the SS Spo- 
kane in distress off Alaska, directed 
some of the rescue work and remem- 
bers receiving $25.00 as his share of 
the salvage money. 

About 1913, the Commander-to-be 
decided on working “shore-side” and 
was employed by the North West Elec- 
tric Company of Portland, Ore., as an 
operator at their power plants, using 
wireless for dispatching. In 1915 he 
installed five different wireless sta- 
tions for the Montana Power Company 
and in 1917 he accepted the appoint- 
ment of Radio Inspector at Seattle, 
Wash., relieving Bennie Wolf (well 
known R.I. in that area) who had been 
called into the Navy Before long, 
however, he went to the Mare Island 
Navy Yard in charge of their Wire- 
less Laboratory where he remained un- 
til 1921. Having gained considerable 
experience in wireless techniques by 
this time, he went into business for 
himself and with an 
Hallack, formed the HALLACK 4 
WATSON RADIO CORPORATION, 
constructors of broadcasting stations 
In 1930, disassociating himself from 
this business, he became _ identified 
with the Portland Bureau of Police 
and installed their first wireless sta- 
tion, “KGPP,” where he remained as 
their radio engineer until 1941 when 
he went on active duty with the 
Navy with the rank of Commander, 
USNR. On being mustered out in 
1946, our “restless electron” was ap- 


associate, Joe 


Cliff Watson. in 1906, at Dewey Mine, near Grang 
erville, Idaho. It was his first wireless job. Inset 
shows Cliff as he looks today in Navy uniform. 
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testing jobs 


RCP 


“DO-ALL” 


Tube and Set Tester 
Model 808A 


Equipped with : 
larged, easy 
the new RCP 


plify each 


$99.95 


See if af your local parts distributor and ask 
for catalogue RN-2 


RADIO CITY PRODUCTS CO..| 
tees NY 7 Mew Ve 
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pointed radio engineer in the Elec- 
tronic Laboratory of Navy Radio, 
“NPL,” Pt. Loma, (San Diego) Cali- 
fornia, the very station he used to 
raze at in wonder from his old ship 

Cliff Watson has had quite a careet 
and we say, “Lots of good luck, Com- 
mander! It looks like your vocation is 
going to be permanent!” 


George H. Mullnix 


Not only has the West Coast pro- 
duced men who pioneered the wireless 
field, but some who also added ma- 
terially to the population. Take 
George H. Mullinix, father of five 
children and grandfather of four; he 
started experimenting with wireless 
in 1913, and learned the code even be- 
fore that. 

George had plenty of 
those 


ambition in 
days as in 1915 we find him 
presiding over the DeForest radio- 
telephone exhibition at the San Fran- 
cisco Werld Fair This was a 
runner to his joining the aviation sec- 
tion of the U.S. Army Signal Corps as 
a journeyman electrician 

While in the Signal Corps he at- 
tended A & M College of Texas’ radio 
mechanics course, went through the 
David Rankin Institute’s special elec- 
trical engineering course, also through 
tne radio operators’ course at Univer- 
sity of Texas, with finishing touches 
at Ellington Field, Texas. The amount 
of soldiering done by our wireless 
wizard is the unknown quantity of 
course, but we do know that he was 
separated from the Air Service at 
Mitchell Field, L. L, December 13, 
1918 and after a_ refresher 
secured his commercial license in Sep- 
tember, 1919. 

After some “warm up’ 
cific Coast 


fore- 


course 


duty on Pa- 
lumber schooners, George 
sailed as 2nd operator on the SS Co- 
lusa from San Francisco to Manila, 
and the Straits Settlements. Then fol- 
lowed a year on the tanker Miskianza 
The liners Lurline and President also 
carried our young wireless expert be- 
fore he finally decided to come ashore 
object matrimony! 

George Mullnix was married Sep- 
tember 24, 1922 at Carmel, California 
and has made his home there since 
1944. In the interim he was identified 
with the Pacific Gas and Electric Co 
radio 
foreman and, as a side-line he taught 
electrical classes in public schools 

After slightly more than 20 years 
with the power company, our ambiti- 
ous friend retired October, 1943 and 
since then has alternated between be- 
ing in business for himself and being 
a journeyman electrician 

With this background, our old time 
wireless man was well qualified to 
revert to amateur status some time 
ago with the assigned call of W7WDU 

Mr Mullnix’s own conclusion is, 
“IT am now 53 years of age and with 
the help of amateur radio, I hope to 
live to be 100!" 

I o } 


as a troubleshooter and sub- 
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your career 


You can do MORE 
with an RCP “DO-ALL”’ 


MARKER 
,ENERAT 


‘DO-ALL” 

TV SIGNAL 
GENERATOR 
MODEL 750 


RCP “‘DO-ALL”’ 
SIGNAL GENERATOR 


for all 
~~ | THREE 


SIGNAL GENERATOR 
MARKER GENERATOR 
PATTERN GENERATOR 


Inductuner insures accuracy of within '/2 of 
1% over the entire range of 9 Mc to 900 
Mc 


All VHF frequencies are on fundamentals 


RF's and IF's are clearly calibrated on a 
large etched aluminum dial. 


Steady horizontal bars, vertical bars and 
crosshatch pattern individually produced on 
all channels. 


PRICE $79.50 


See Mode! 750 At Your 
Local Parts Distributor 


RADIO CITY PRODUCTS CO., INC. 
? ‘Rep ' 
J) 


Write For Complete 
Catalog RN-2 


TREET niw ¥ * 


SAVE 50% 


STANDARD SIGNAL 
GENERATORS 
Model 78 


FREQUENCY RANGE: 15 to 25 end 190 
to 230 me in two bends 

OUTPUT VOLTAGE: | to 100,000 micvits 

MODULATION: AM, fixed et 30% 

POWER SUPPY: 117V, 50-60 cycle 

Limited Quanti $7950 


ONLY 


Western Electric 


Laboratory Magnets 
GAUSS: 900 

POLE FACE diameter 33§ inches 
DISTANCE between pole faces: 4 in. 
CENTER point between faces to 

base: 6% inches. 

DIMENSIONS: 1536” x 6% x 159” 
WEIGHT: 65 Ibs 

Complete stock of MAGNETS end 
MAGNETRON TUBES. Send for cum 


plete listings, prices, end technicel dete 


RA-34 
RECTIFIERS 


Originally designed as an A. C. Power 
Supply for BC-191 and BC-375 trans 
mitters, this SELENIUM rectifier is both 
efficient and versatile 

INPUT: 105-125 or 210-250 volts, 100C 
watts. Transformer is tapped to accon 
modate 11 different steps of voltage 
within these ranges. 

OUTPUT: Filament Voltege 12V AC 
up to 14.25 amp. Control and Mike 
Voltage 12V DC at 2.4 amp. Plate 
Supply |OOOV DC to 350 milliamp 
erie en trays $] 75° 


Immediate Delivery 


RA-37 RA-49 RA-50 RA-62 
RA-63 RA-67 Extensive stock of 
rectifiers and power supplies. 


All equipment is sold with our 
certilied, unconditional guar- 
antee, checked and tested in our 
own shop. We are 4 recognized 
and approved supplier for Foreign 
and tf Govt. Agencies We 
invite your inquiries for supply or 
technical data 


6855 TUJUNGA AVENUE 
NORTH HOLLYWOOD, CALIF. 


SERVICE HINTS ON 
ADMIRAL TV SETS 


SERIES 19 CHASSIS 

Audio hum 

An objectionable residual hum level 
may be found in the chassis of this 
series using a 10-inch electromagnetic 
speaker. 

To remedy this, do the following: 

1. Check the lead dress in the audio 
input circuits, paying particular at- 
tention to the a.c. leads of the “on- 
off" switch. These leads should be 
kept well away from the audio ampli- 
fier grid circuit (pin 1 of Vas, 6AV6). 
The audio coupling condenser, Co» (.01 
“ufd.), should be dressed away from 
the “on-off” switch. 

In models with tone control, dress 
the lead between the control and the 


from the 
accompanying dia- 


audio amplifier plate away 
a.c. leads. (See 
gram.) 

2. Check all filter condensers, especi- 
ally Co, the 60-sfd. electrolytic in 
the “B+"" power supply, between pin 
8 of the 5U4G and ground 

3. Substitute a PM speaker with 
choke attached (Admiral Part No. 
78B80-1). If this clears up the hum, 
then the original speaker is probably 
at fault. 

Vertical jitter and poor interlace. 

This condition may occur if the red 
lead to the horizontal deflection yoke 
is too near the grid circuit of the ver- 
tical output tube (V,., 6S4). This lead 
should be dressed against the chassis 
well away from the grid circuit. 

Horizontal instability. 

To increase the horizontal sync level 
and “square up” the horizontal syne 
pulse, add an 8200-ohm resistor be- 
tween pin 1 of Vi» (12AU7 syne clip- 
per) and the number 3 lead of the 
vertical integrator Couplate 

Picture bending and unstable hori- 
zontal sync 

To minimize bending of the picture 
at high contrast control settings in 
strong signal areas, and improve hori- 
zontal sync in medium fringe areas, 
make the following changes: 

1. Check the connections to the 
“DX range finder’ control, Ry». Be 
sure that the center terminal is 
grounded and that the white wire goes 
to the control terminal nearest the 
bottom edge of the chassis. Connect 
a wire lead from pin 1 of View (6AL5) 


to the remaining terminal of the 
range finder control. (See accompany- 
ing diagram.) 

2. In chassis using a 6AS5 sound 
output tube (V»,), change resistor R 
from 3600 ohms to 1500 ohms, '2 watt, 
5%, and change resistor R.,, from 1100 
ohms to 910 ohms, ' watt, 5%. 

In chassis using a 6Y6G sound out- 
put tube, change resistor R:.,. from 
4700 ohms to 2000 ohms, 's watt, 5‘;, 
and resistor R:, from 2000 ohms to 
1500 ohms, 1% watt, 5%. 

3. Disconnect resistor R (22,000 
ohms) from the junction of resistors 
Res and Rx. (2700 ohms), and recon- 
nect Rw»; to the junction of R and 
peaking coil Ly. 

4. Connect an 8200-ohm resistor in 
series between terminal 3 of vertical 
integrator Couplate and pin 1 of Vw, 

5. Since step 1 is effective only with 
the “DX range finder” set at zero, use 
this setting unless a higher one gives 
better results. 


CHASSIS 19E1. 19G1 & 19N1 

Repeated fuse failure 

In some of these chassis, the 4%, 
ampere fuse, Mw, may blow when the 
function switch is rotated from the 
“Radio” to the “TV” position. This 
may occur because the rotor contact 
of the switch section, Siow, is’ wide, 
and during rotation of the switch 
there is one position where all con- 
tacts of this section may short, result- 
ing in a surge of current that blows 
the fuse. 

This difficulty can be corrected by 


cma / 


Disconnect Bive Wire From 
Here and Connect Here 


Speaner 
v? 
Py, 
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changing the circuit location of the 
fuse, as illustrated in the accompany- 
ing diagram and explained in the next 
paragraph. (The dotted lines indicate 
the original connections.) 

1. Disconnect the blue wire from 
lug 4 of terminal strip “A.” This is 
the blue wire from terminal “g” of 
switch section Sie. 

2. Connect the blue wire to pin 3 of 
speaker socket M.,. 

3. Disconnect the red wire that goes 
to fuse My, from the positive terminal 
of the electrolytic condenser, Cu: (80 
#id.). Two red wires are connected to 
Cw, be sure to disconnect only the red 
wire connected to the fuse. 

4. Connect the red wire removed 
from the positive terminal of Cs. to 
lug 4 of terminal strip “A.” 


SERIES 22 CHASSIS 

60-cycle hum. 

A cathode-to-heater short in the 2nd 
sound i.f. tube, Vxx,, 6AU6, will cause a 
loud 60-cycle hum when there is a 
signal being received. To test whether 
this tube is at fault, disconnect the 
antenna, and if the hum level de- 
creases, it is likely that V», is defec- 
tive 


CHASSIS 22A2. 22A2A. 22C2. 22E2. 22Ml 
6 22Y1 

Horizontal ripple 

Horizontal ripple moving up or 
down in the picture is usually due to 
a power source frequency difference 
between the transmitter and the tele- 
vision receiver. It is caused by some 
of the 60-cycle power source voltage 
feeding into the horizontal oscillator 
This a.c. voltage can come from the 
“B+” power supply, through the hori- 
zontal syne discriminator, and thus be 
applied to the control grid of the oscil- 
lator, or from flux leakage around the 
power transformer. The most common 
cause is flux leakage around the power 
transformer (even though it has a 
copper band) to the horizontal lock 
coil. 

To shield the horizontal lock coil 
from the power transformer, the 
accompanying diagram and do the fol- 
lowing 

1. Disconnect the red lead from the 
lug on the horizontal lock coil, Ly 


see 


ORESS RED WIRE Away FROM 
COMPONENTS ~ 


SOLDER TO BRxT 
AT POINT OF 
CONTACT with 
Can 


and reroute it away from all chassis 
components. Reconnect the red lead 
to the lock coil lug. 

2. Replace Ry, the 5600-ohm resis- 
tor connected between the lug of the 
lock coil and pin 2 of Vues (6SN7), with 
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14-watt resistor, hav- 
ing longer leads. Cover the resistor 
with spaghetti. (The original 5600- 
ohm resistor may be used by splicing a 
wire to one lead in order to lengthen 
it.) 

3. Remove the horizontal lock coil 
from the rear chassis apron by placing 
the fingers on the end of the coil form 
nearest the rear of the chassis, and 
pulling the coil toward the front. This 
leaves the slug and part of the assem- 
bly still attached to the chassis. Pro- 
cure a metal shield can, preferably an 
i.f. can that is not made of aluminum, 
and slip this can over the slug as 
shown in the diagram. The _ hole 
through the top of the can should be 
7/16 inches in diameter or larger. 

4. Insert the lock coil through the 
shield can over the slug and back into 
its original assembly. Solder’ the 
shield can to the mounting bracket of 
the assembly, being sure to clean and 
tin thoroughly the surfaces to be sol- 
dered, to insure a good electrical con- 
nection 

5. It may be necessary to readjust 
the horizontal lock slug for optimum 
receiver operation. 


a new 5600-ohm, 


CHASSIS 22C2 & 22E2 

Ringing 

This effect, consisting of at least 
four tunable ghosts about ™ inch 
apart, may be caused by the 3rd if. 
transformer (7'»,) being wired in back- 
wards. The numbered terminals on 
the bottom of the transformer should 
be connected as follows: 

Terminal #1 to the red “B wire 
going to the screen of the 3rd i.f. tube 
(pin 6 of Vw, 6AG5); terminal #2 to 
the cathode of the video detector tube 
(pin 3 of V 12AT7); terminal #3 to 
chassis ground; terminal #4 to the 
plate of the 3rd if. tube (pin 5 of 
V es) 


CHASSIS 22C2, 22E2 & 23Al 

Snow in intermediate fringe areas. 

To reduce snow (front-end noise) 
in intermediate fringe areas, reduce 
the tuner a.g.c. voltage to 1% or 2 
volts. To accomplish this, do the fol- 
lowing: 

1. Remove resistor R (150,000 
ohms) and replace it with a 100,000- 


isTiF (SOV 
6C86 
v301 


R302 salt + dk a. 


1000 
pea 


oO 
ohm resistor and a 47,000-ohm resis- 
tor connected in Connect the 
47,000-ohm resistor to chassis ground, 
and the 100,000-ohm resistor to R 
1000 ohms (test point “T’'). (See ac- 
companying diagram for original cir- 
cult.) 

2. Remove the tuner a.g.c. 
(white) from test point “T, 


series 


lead 
and con- 


nect it to the junction of the 100,000- 
ohm and 47,000-ohm resistors. 

3. Bypass the tuner a.g.c. lead to 
chassis ground with a .005-ufd. ceram- 
ic condenser. 


ALL-CHANNEL TUNERS 

Poor performance. 

This may be caused by the lead 
from the u.h.f. antenna terminals to 
the u.h.f. tuner being close to or 
touching the metal brackets of the 
rear picture-tube mount. This lead is 
purposely long, and acts as a quarter- 
wave trap at the mean frequency of 
the lower v.h.f. channels, and a three- 
quarter wave trap at the mean fre- 
quency of the higher v.h.f. channels. 


Remove the back cover of the cabinet 
and check this lead to be sure that it 
is not close to any metal, and straight- 
en it out if it is looped or doubled up. 

While the back is off the cabinet, 
check the lead from the u.h.f. antenna 
terminals at the point where it is sol- 
dered to the side of the u.h.f. tuner 
(See accompanying diagram.) Remove 
the metal bracket (if used) that 
covers the u.h.f. antenna connections. 


—30-- 


SYLYANIA TV AWARDS 


HE Sylvania Television Awards for 

1953, established “to honor those who 
are advancing creative television tech- 
nique,” were presented recently at the 
Awards Announcement Dinner held at 
the Hotel Pierre in New York. 

The 16 men and women who served 
on the awards committee were unani- 
mous in their selection of Rod Steiger as 
the outstanding TV actor of the year for 
his performance in the title role of the 
drama “Marty.” Mary Martin won an 
award for her individual pantomime on 
the Ford 50th Anniversary Show. 

ABC won the network award for its 
presentation of the Coronation with BBC 
and CBC similarly honored for their co- 
operation in making the telecast possible. 

A special award was given to the TV- 
Radio Workshop of the Ford Founda- 
tion for its outstanding contribution to 
the advancement of creative television 
technique. 

Other award winners included “Ding 
Dong School,” “Person to Person,” 
“American Forum of the Air.” “Drag- 
net,” “Make Room for Daddy,” and 
“What's My Line.” 

Individuals named for awards in- 
cluded Donald O'Connor, Leland Hay- 
ward, Clark Jones, Jerome Robbins, and 
Irving Gaynor Neiman. 

Deems Taylor served as chairman of 
the awards committee and read the cita- 
tions at the dinner. 

This is the third year that Sylvania 
Electric Products Inc. has sponsored this 
award and hosted the presentation 


dinner. 3H 
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U.H.F. Measurements 


(Continued from page 49) 


should be shorted with a piece of cop- 
per or other good u.h.f. shorting de- 
vice to produce strong line reflections 
Use a marker generator to produce 
pips on the response curve and meas- 
ure the frequency at two adjacent 
peaks. The frequency change between 
peaks is Af. 


Velocity of prop. ¢ onstant rome 
where L is the length of the line in 
feet, and Af is the frequency differ- 
ence from peak-to-peak, or valley-to- 
valley, in megacycles. Multiplying the 
velocity of propagation constant by 
100 gives the velocity of propagation 
down the line as a per-cent of the 
speed in air. If the propagation con- 
stant of a certain line is 0.6, then a 
full wavelength on the line will be only 
0.6 wavelength for the same distance 
in air 


A U.H.F. Sweep Generator 


Fig. 9 is the block diagram of a 
u.h.f. sweep generator such as can be 
used for the measurements described 
in this article. The heart of the r-f 
section of this generator is a modified 
form of the new Philco u.h.f. tuner. 
The r.f. sweep oscillator circuit uti- 
lizes the new 6AF4 u.h.f. triode. It 
operates in a_ simple’ capacitance- 
tuned circuit which provides continu- 
ous tuning over the entire u.h.f. tele- 
vision band. Both high- and low- 
frequency compensation are used to 
maintain more uniform oscillation 
over the band 

Sweep action is provided by the use 
of a mechanical “wobbulator” which 
gives the convenient 60-cycle_ sine- 
wave sweep. A silver-plated plunget 
is made to move inside the oscillator 
“hairpin loop” or coil, in a way that 
will give best linearity of scope de 
flection with a minimum of amplitude 
modulation (variation of sweep am- 
plitude as indicated by the vertical 
deflection of the scope) 

The automatic leveling circuit 
serves to flatten the output of the 
generator and thus avoid any appre- 
ciable amplitude modulation. It not 


Fig. 9. Block diagram of the Philco 
model G-8002 u.h.f. sweep generator. 
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only holds the r.f. output constant dur- 
ing sweep, but it also maintains a 
practically flat output over the en- 
tire u.h.f. band. The circuit works as 
follows: 

The r.f. output of the sweep qscilja- 
tor is monitored by the u.h.f. crystal 
detector, and the detector output volt- 
age is amplified by a d.c. amplifier, 
which consists of the two sections of a 
12AV7. The amplified d.c. voltage from 
this tube is used to control the current 
flowing through the 6AQ5 power con- 
trol tube. The current through the 
6AQ5 is also the current for the sweep 
oscillator. Thus, whenever the oscil- 
lator output tries to fall off, the out- 
put of the crystal starts to decrease 
and the amplified d.c. bias applied to 
the 6AQ5 grid also decreases (be- 
comes less negative). This allows the 
6AQ5 plate current to increase which, 
in turn, increases the r.f. sweep oscil- 
lator current and plate voltage. Thus, 
a tendency of the r.f. output to fall off 
is counteracted by a rise in oscillator 
plate voltage, with the result that the 
oscillator output level remains prac- 
tically constant. 

The 6AQ5 and d.c. amplifier also 
provide a means for manual control 
of the r.f. power output. The r.f. power 
control of this circuit serves as an 
electronic attenuator when low-level 
outputs are required. This feature can 
best be appreciated if one has at- 
tempted to make very low level meas- 
urements at u.h.f., only to find that 
the high power output of the genera- 
tor produces enough signal leakage 
to make true readings a somewhat 
difficult procedure. 

A third function of the 6AQ5 is to 
blank the r.f. sweep oscillator during 
the return trace on the scope. The 
12AT7 blanking tube, operating on a 
60-cycle signal from the power sup- 
ply transformer, is connected to the 
6AQ5 screen grid so that the 6AQ5 
plate current flowing to the sweep 
oscillator will be reduced during 
blanking or retrace time. In this way, 
the 6AF4 r.f. oscillator is made to stop 
oscillating during the return time. 
This permits the vertical deflection of 
the scope to drop to zero and, in this 
way, the return trace is on the zero 
signal line. The effect is the forma- 
tion of a base line when the blanking 
and phasing controls are properly ad- 
justed. The blanking control contains 
an “on-off” blanking switch. 

The phasing control is built into the 
sweep generator and operates in con- 
junction with the scope connector to 
provide the 60-cycle horizontal sweep 
for the oscilloscope. The phasing con- 
trol permits adjustment of the scope 
sweep voltage to give the correct 
phase or timing with respect to the 
actual sweeping of the r-f. oscillator 
frequency. 

A full-wave 6X4 rectifier is used in 
the power supply. The a.c. line cord 
is very carefully filtered with a low- 
pass u.h.f. filter network. A low-pass 
filter is also built into the oscilloscope 
sweep circuit to minimize leakage 
from the scope connector. —- 


“HOW TO TROUBLESHOOT A TY 
RECEIVER" by J. Richard Johnson. 
Published by John F. Rider Publisher, 
Inc., New York. 121 pages. Price $1.80. 
Paper bound. 

This is a specialized book on a spe- 
cialized topic and service technicians 
seeking specific data on troubleshoot- 
ing will find a boon in this little hand- 
book. 

Written in easy-to-read, down-to- 
earth style, the author has presented 
his material in logical progression, 
starting with available service data 
and how to use it effectively through 
TV receiver sections, tools and equip- 
ment, preliminary observations and 
checks, use of test patterns and cross- 
hatch patterns in troubleshooting, con- 
trols and their adjustment, tubes and 
tube checking, the dead receiver, inter- 
preting raster on picture distortion, 
and sound troubles. 

The text material is lavishly supple- 
mented by line drawings, photographs, 
and schematic diagrams. The text it- 
self does not deal with troubleshooting 
specific receivers but instead covers 
the techniques applicable to all trouble- 
shooting. 

Those beginning their servicing ca- 
reers will find this book especially help- 
ful while old timers at the game can 
use it to speed their troubleshooting 
tasks. 

* * * 
“TRANSISTORS AND THEIR APPLI- 
CATIONS" by Louis E. Garner, Jr., 
Published by Coyne Electrical School, 
Chicago. Distributed by Howard W. 
Sams Company, Indianapolis. 103 pages. 
Price $1.50. Paper bound 

The name of Garner is so familiar to 
readers of this magazine in connection 
with transistor circuitry and equipment 
using transistors that the mere men- 
tion of the fact that he has now writ- 
ten a book on the subject should suffice 

This little book is divided into ten 
chapters which deal with the history of 
the transistor, transistor action, char- 
acteristics, amplifier and oscillator cir- 
cuits employing transistors, special 
transistor circuits, components designed 
to be used with transistors, the care 
and servicing of transistors, practical 
transistor circuitry, and reference data 

The author has included a represen- 
tative selection of transistor circuits 
for various applications. Complete parts 
lists accompany these diagrams to per- 
mit the reader to build the equipment 

For those interested in workable 
“projects” in the transistor field, this 
book should be of considerable interest. 


* * ” 


“PRINCIPLES OF ELECTRONICS" by 
L. T. Agger. Published by St. Martin’s 
Press, 103 Park Ave., New York. 333 
pages. Price $3.75. 

This book has been written expressly 
for those whose primary interest is in 
electrical engineering but who wish to 
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have more than a nodding acquaintance 
with electronics and common vacuum- 
tube circuitry. 

The author has assumed that the 
users of this text have a basic knowl- 
edge of electricity and electrical prin- 
ciples and, as a result, introductory ma- 
terial of a general nature is completely 
lacking. The book opens with a discus- 
sion of electron dynamics and carries 
through eighteen chapters devoted to 
such subjects as thermionic emission, 
conduction through gases, diodes, rec- 
tification, triodes, voltage amplifica- 
tion, multi-electrode tubes, multi-stage 
amplifiers, tuned amplifiers, power am- 
plification, gas-filled tubes, controlled 
rectification and inversion, oscillators, 
modulation and demodulation, cathode- 
ray tubes, and photoelectricity. 

For the student using this as a home- 
study text, a series of test questions 
has been provided to enable him to 
check his grasp of the subject matter. 
Since the book is written by an Eng- 
lishman and published in England, the 
terminology is, of course, British usage 
American readers should experience no 
difficulty in making the necessary tran- 
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ERRATA & ADDENDA 


There are several errors in the parts list 
accompanying the article, “A New V.F.O.”’, 
which appeared in the November issue. L, 
should be 232 s.c.c. closewound on a % 9” 
dia. form, 1/2" winding length. L, should be 
68 turns of #26 en. closewound on 1!" dia. 
form. C,, Cg, Ci2, Cia, Cig should be .002 
wid. or larger not .002 », id. as listed. 
. es 6 


The Thordarson choke T14C70 listed in con 
nection with the article ‘Amplifier Features 
Phase Shift for 3D Effect’ (November 1953 
issue) is no longer available. A new and im 
proved version of this choke is available as 
part T20C74. " 

In the trticle “A Small-Package Modulator” 
appearing in the November issue the driver 
transformer, T;, should have a center tap in 
the secondary and this center tap should be 
grounded. 

Hans Schoeneich has sent us a tip to pass 
along to those building the “‘Jam-Jar Recti 
fier’ described in the December issue. He 
suggests that in order to prevent the borax 
solution or electrolyte from creeping up and 
over the jar and to prevent evaporation that 
a thin layer of mineral oil should be added 
to the top of the solution. He also adds that 
distilled water is better than tap water for 
mixing the electrolyte because of the impuri- 
ties in most tap water. 

. . . 

In the listing of “Television Stations on the 
Air” which appeared in the January issue, 
the listing for KFXD-TV (Nampa, Idaho) and 
WBES.TV (Buffalo, N. Y.) should be removed. 
The Nampa station has dropped plans to go 
on the air and the Buffalo station has re- 
turned its license to the FCC and has dis- 
continued operation. 
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TUBE SPECIALS 


; 258Q6GT 2 
Saoer NOW, WHIL THEY LAST 


CLIP LIELLLLL OL OLED LL 
PRECISION OILER OR 

— CA BON TET DISPENSER 

ndispensable 

Laboratory 


“Made Needle Point 
Use M I> Lubrica- 

n Job SUPPLIED WITH OIL. 
a ccrar 89c; 6 for $3.00 


SPECIAL HI- --i AMPS 
vageee PRI AMP & AMP & WATT 
OK Simi AR GROMMES" 
2 it wri $32.25 
TAag310 THE MP & PWR AMP 10 WATT 
+ te 2OKE SIMILAR GROMMES"* 
4 


re 
Tawsis PRE AMP, r PWR AMP 
1 wit I J AMSON 
GROM 


ME. 
vagess rhe 


Tas. ren RECORD COMPENSATOR 
Write for Amplifier Catalog 


CAMP RELUG rG 


AUDIO AMPLIFIERS 
READY TO GO 


Mode! furs 
t a 


AK ci r. Pp 
Same unit tons GE p. Prepaid 


AUDIO COMPONENTS 
os eens" Gold Tone $5.2 
s2 Ri Dia 


NEW YORK 6, N. Y., U. S. A. 


+ sae sous ll clear, just like your tele- 


bullt-in 


batteries 
SPECIA 
aoa Buz 


Loss Prepaid 


at CAMENT TRANS. 
1.08; 


25 
2.SVCT 10a 
2.SVCT 10a ' 
7.SVCT 1201 5K\i 
24v 1.250 CSD @ 31 
TRANSFORMERS 
All 115 v 60 Cyc Input Ty 


Amir up to 20” 
VOLTS to 20 KV 


a: 3 for Sis. 
? $10.95; 2for$17.50 
98; two for 3.49 


6.4V 10 . 

Core mpreg 

iooover 45MA, 705 NOOVCT/ 

SSMA, SX5V 3A. 6 1A. OBVCT tA 

CSD HVNS CAN BE RATING 
480 


RAYTHEON HYPERS 
S900V 35MA. : 4 LROOV 
$2 


BOOVCT 150MA 
778VCT 200MA, 
darson Mfer 
7ROVCT 250M~A, 
77OVCT 200MA, 
7OOVCT /120MA, 
Price 
ssover, 200m, 
TRV; 
Soover SOMA, 6V/3A 
1A 


866A Th ‘ond 
XFORMER 
Sckts, xmfr 
= Inpt. outpt | 
10A Hyvi $4.9 
Ld T 


A Vv A 
$4.39; 3 for $12 
6V/1.5A 

$2.49 


LTER CHOKES 


Reduced Low Prices 
s 


125ma ‘Cad ‘H’Sid 
100ma or 15H. 8.9 
1A 17 " 


i) 
SHY 40ma UTC Hi “Q" 9Sc; 2 for 1 


Money Back Guarantee 


Add Shpg. Charges or 25% 
Dep. Tubes Gtd. via R-Exp. 
only. Prices subject to 
Change. Rector 2-6245 
CABLE: “TABPARTS" 


RADIO & TELEVISION NEWS 


Decide on DuMont 


on the basis of... 


( \) boo )} 
Microscopic look at the cathode surface \ 4} KOE C (( CC C1CCCCUC (CCC (| 
reveals soft, even texture, necessary for AVY \ A] = 1) PPRDURDAVELEDD: \ 
efficient tube performance — ._ 


\ \ 


o / 


not too wet, not too dry— 
not too light or heavy. ie 


THE CATHODE plays an important 
role as source of electron energy in the 
picture tube. Moisture content and 
texture of the cathode coating must meet 
rigid standards to insure maximum 
picture tube life. 


At Du Mont, exclusive processes 
are used for applying the cathode 
substance. The soft even texture 
achieved (see illustration) packs the 
effective emitting area (in circle) 


with extra electron power. 


The resulting brighter performance 
over maximum tube life tells you 
why Du Mont is the right 
replacement for any set. 


1 | 
*Trade-mark 
iba audd = 
REPLACEMENT SALES, CATHODE-RAY TUBE DIVISION + ALLEN 8. DU MONT LABORATORIES, INC., CLIFTON, N.J. 
| i ee | | 


None... 
ina Million 


A well-known ‘TV and radio set manufac- 
turer reports not one field reject during a 
12-month period in which he used over 
1.000.000 Mallory FP Capacitors. Yes. it’s 
hard to believe but it happened. And it's 


Proof Positive of 
Mallory Capacitor 
Dependability 


Odds are staggering against 
such a record but they are all on your 


side... if you use Mallory Capacitors. 


You can bet your bottom dollar that jobs 
stay done when you install Mallory Capacitors. ‘That 


means no loss of time and money on call-backs! 


Don't miss a sure thing. Vhe Mallory FP Capacitor 
line is complete. There’s a rating for every set. They are 
the only Fabricated Plate Capacitors on the replacement 


market. And they cost no more than ordinary capacitors. 


fnd be sure to use Mallory Plaseaps, for plastic 
tubular replacements. Permanently secured leads... 


no off-center cartridges... no premature shorts. 


Prove to yourself what manufacturers 
and thousands of servicemen know 
YOU CAN ALWAYS DEPEND ON 
MALLORY CAPACHTORS. 


PR MALLORY 


ALLO 


Ww $ CAPACITORS * CONTROLS + VIBRATORS * SWITCHES « RESISTORS 
& 2 RECTIFIERS » POWER SUPPLIES + FILTERS » MERCURY BATTERIES 
4.) APPROVED PRECISION PRODUCTS 
w 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


1 ~ SN ia 


-. 


